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(57) [Claim (s )] 
[Claim 1 ] 

With liquid state introducing coolant component of 2 kinds or 
more into sequential into canister , when it produces mixed 
coolant , in order liquid ratio of coolant component (Group) 
which it tries to introduce introduction sequence of coolant 
component (Group), from afterheavy inside canister low to 
become already in from liquid ratio heavy introduction 
temperature of coolant component (Group) of introduction 
being completed it selects, coolant component (Group) which 
liquid ratio of coolant component (Group) which it tries 
tointroduce from after heavy and at same time it tries it 
willdesignate liquid ratio heavy density difference of coolant 
component (Group) of introductionbeing completed as 0.01 or 
more already inside canister , to introducefrom after 
manufacturing method . of mixed coolant which designates 
that it introducesinto interior of liquid phase of introduction 
being completed coolant component (Group) as feature 

[Claim 2 ] 

Aforementioned coolant component (Group), 
[haidorokurorofuruorokaabon ] (HCFC ), 
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Specification 



[haidorofuniorokaabon ] (HFC ), hydrocarbons (HC ), the 
fluoro carbon (FC ), [haidorofuruoroeeteru ] (HFE ), fluoro 
ethers (FE ) and manufacturing method . of mixed coolant 
which isstated in Claim 1 which designates that it is a one 
kind or more which ischosen from group which consists of 
fluoro iodo carbon (FIC ) as feature 

[Claim 3 ] 

difluoromethane ,1,1,1- trifluoroethane and 
pentafluoroethane * either which is chosen from group of 
pentafluoroethane the coolant component of 2 kinds and with 
liquid state introducing 1, 1, 1 and 2 -tetrafluoroethane into 
sequential into canister , when it produces mixed coolant 
whichconsists of coolant component of 3 kinds , introduction 
sequence of coolant component , In order liquid ratio of 
coolant component which it tries to introduce from 
afterconcerning coolant component of 2 kinds which are 
introduced into initial stage heavy inside canister low to 
become already in from liquid ratio heavy introduction 
temperature of coolant component of introduction being 
completed to select,continuously concerning coolant 
component of last 1 kind which isintroduced vapor pressure , 
In order to become high inside canister from vapor pressure of 
liquid phase of coolant component group of introduction 
being completed in introduction temperature .coolant 
component which at same time it tries it will select, to 
introducefrom after manufacturing method . of mixed coolant 
which designates that it introducesinto interior of liquid phase 
of introduction being completed coolant component (Group) 
as feature 

[Claim 4] 

Aforementioned coolant component (Group), manufacturing 
method . of mixed coolant which is stated in Claim 1 or Claim 
3 which designates that it introduces into bottom or the 
bottom vicinity of canister as feature 

[Claim 5 ] 

Aforementioned coolant component (Group), manufacturing 
method . of mixed coolant which is stated in Claim 1 or Claim 
3 which designates that from aperture or porous article pore of 
2 or more it introduces into canister as feature 

[Claim 6 ] 

When introducing coolant component (Group) after and/or 
introducing, manufacturing method . of mixed coolant which 
is stated in Claim 1 or Claim 3 which designates that itagitates 
aforementioned liquid phase inside canister , making use of 
the pump circulation or mixer as feature 



[Description of the Invention ] 
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[0001] 

[Technological Field of Invention ] 

It regards manufacturing method of mixed coolant where this 
invention, mixing coolant component of multiple kinds 
simply inside tank , and inside gas cylinder is efficientin short 
time , can produce mixed coolant of uniform composition . 

[0002] 

[Prior Art ] 

Until recently, coolant which consists of 
[kurorojifuruorometan ] (Below CHClF<sub>2</sub>, 
"HCFC 22 " with you call ) or other single component was 
usedmainly as coolant which is used for refrigerator and air 
conditioning facility etc, the dichlorodifluoromethane Tang 
(Below CCKsub>2</sub>F<sub>2</sub>, "CFC12 " with 
you call ) and. 

But being recent years, as for [kurorofumorokaabon ] (Below 
"CFC " with you call ) such as aforementioned CFC12 ,ozone 
layer destruction characteristic of stratosphere made problem , 
production beingdiscontinued reached point of. 

Then, for example [haidorokurorofuruorokaabon ] (Below 
"HCFC " with you call ), [haidorofuruorokaabon ] (Below 
"HFC " with you call ), hydrocarbons (Below M HC ".withyou 
call ), mixed coolant which suchas fluorocarbon (Below "FC " 
with you call ) various coolant component other than CFC 
mixes is developed as CFC 12 replacement coolant . 

[0003] 

In addition, if you compare also aforementioned HCFC 22or 
other HCFC , to the CFC , because as for ozone depletion 
potential although it is small, possibility which amount used 
increases is high, international total weight regulation is done 
destined for the Susumu coming, principle complete 
elimination is decided in 2020. 

Especially because aforementioned HCFC 22 is widely used 
for the air conditioner etc, development of replacement 
coolant has become important problem . 

It replaces to equipment for HCFC 22 that way with single 
component and as replacement coolant of this HCFC 22, 
those which can be used without beingdiscovered, at present, 
mixing HFC of several kinds , are consideredthat mixed 
coolant which is acquired is promising. 

In addition, from similar viewpoint , mixed coolant of HFC 
and the HC and, furthermore, [haidorofuruoroeeteru ] (Below 
"HFE " with you call ), fluoro ethers (Below M FE " with you 
call ) and also examinationof mixed coolant which expands 
range is advanced to fluoro iodo carbon (Below "FIC " with 
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[0006] 



you call ) or other uses. 
[0004] 

These mixed coolant are not something which in each case 
can correspond to the all coolant application with single 
composition , in order to adjust property and performance 
according to application and object equipment , it can use 
mixed coolant of the multiple kinds which combines 2 
component or 3 components or more , at various ratios, it 
hasgroaned. 

Then, it can seek manufacturing method which conforming to 
demand , can produce mixed coolant of these diverse on 
occasion with simplicity and inexpensive facility . 

[0005] 

As manufacturing method of conventional mixed coolant , 
method of mixing 1 predetermined component with the gas 
phase , it pressurizes & cooling mixed gas and liquefaction 
doing andbeing filled in canister . Until it introduces 2 
predetermined component into canister with liquid state , 
becomes the uniform composition standing method of doing. 
Method of introducing 3 predetermined component into 
canister with liquid state .circulating due to pump circulation 
system and agitating. 4 predetermined component are 
introduced into canister of mixer-equipped with liquid state 
andmethod contents being agitated making use of mixer . 
Such as it is. 

[0006] 

[Problems to be Solved by the Invention ] 

But, in each case was a problem in manufacturing method of 
aforementioned conventional mixed coolant 

gasification doing each coolant component once, to mix gas 
phase mixing method of namely, 1, because for second time it 
pressurizes & cools, it requires the large scale facility and 
enormous energy expense and it is not a practical . 

As for standing mixing method of 2, as for facility with 
combination of blended components of simple ones it requires 
lengthy in uniform mixing , it is not possibleto conform to 
demand . 

pump circulation method of 3, in each case can produce 
stirring method of 4 in the short time , but in order to require 
attached facility which includes pump or mixer , and sealing 
up means facility became complicated expensive , with 
installation site of production and freezer of for example 
trialmanufacture coolant correspondence was difficult in or 
other variety small lot production productionwhich produces 
mixed coolant making use of coolant tank and gas cylinder . 

As for this invention, being something which can be made in 
order to solveabove-mentioned problem , therefore objective , 
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mixing coolant component of multiple kinds simply inside for 
example tank , and inside gas cylinder is to offer 
manufacturing method of mixed coolant which can acquire 
mixed coolant of uniform composition into short time . 

[0007] 

[Means to Solve the Problems ] 

In order to solve aforementioned problem this invention 
coolant component of 2 kinds or more with liquid state 
introducing into sequential into container in the Claim 1 , 
when it produces mixed coolant , introduction sequence of 
coolant component (Group), In order liquid ratio of coolant 
component (Group) which it tries to introduce fromafter 
heavy inside canister low to become already in from liquid 
ratio heavy introduction temperature of coolant component 
(Group) of introduction being completed the liquid ratio of 
coolant component (Group) which it tries it will select, to 
introduce fromafter heavy and liquid ratio heavy density 
difference of coolant component (Group) of theintroduction 
being completed is designated as 0.01 or more alreadyinside 
canister , At same time coolant component (Group) which it 
tries to introduce from after manufacturing method of mixed 
coolant which is introduced into interior of liquid phase of 
introduction being completed coolant component (Group) is 
offered. 

coolant component (Group) with, blend which consists of 
coolant component , of 1 kind or coolant component of 2 
kinds or more is meant here. 

As for aforementioned coolant component (Group), HCFC 
( [haidorokurorofuruorokaabon ]), HFC 
( [haidorofuruorokaabon ]), the HC (hydrocarbons ), FC 
(fluorocarbon ), HFE ( [haidorofuruoroeeteru ]), FE (fluoro 
ethers ) and it is desirableto be a one kind or more which is 
chosen from group which consists of the FIC (fluoro iodo 
carbon ). 

[0008] 

In addition this invention difluoromethane (Below "HFC32 " 
with you inscribe. ), 1, 1 and 1 -trifluoroethane (Below "HFC 
143a " with you inscribe. ) and eitherwhich is chosen from 
group of pentafluoroethane (Below "HFC 125 " with you 
inscribe. ) coolant component of 2 kinds and 1,1,1 and 2 
-tetrafluoroethane (Below "HFC134a " with you inscribe. ) 
with liquid state introducing into the sequential into canister 
in Claim 3 , when it produces mixed coolant whichconsists of 
coolant component of 3 kinds , introduction sequence of 
coolant component , In order liquid ratio of coolant 
component which it tries to introduce from afterconcerning 
coolant component of 2 kinds which are introduced into initial 
stage heavy inside canister low to become already in from 
liquid ratio heavy introduction temperature of coolant 
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component of introduction being completed to 
select, continuously concerning coolant component of last 1 
kind which isintroduced vapor pressure , In order to become 
high inside canister from vapor pressure of liquid phase of 
coolant component group of introduction being completed in 
introduction temperature ,coolant component which at same 
time it tries it will select, to introducefrom after 
manufacturing method of mixed coolant which is introduced 
into interior of liquid phase of introduction being completed 
coolant component (Group) is offered. 

[0009] 

As for aforementioned coolant component (Group), it is 
desirable to introduce into bottom or bottom vicinity of 
canister . 

In addition as for aforementioned coolant component (Group), 
it is desirable from aperture or porous article pore of 2 or 
more to introduce into canister . 

When introducing coolant component (Group), it can agitate 
after and/or introducingaforementioned liquid phase inside 
canister , making use of pump circulation or mixer . 

[0010] 

[Embodiment of the Invention ] 

Below, embodiment which relates to Claim 1 of this invention 
is explainedmaking use of drawing . 

Figure 1 (a ) (b ) has shown one embodiment of this 
invention . 

In Figure 1 (a ), symbol 10 is pressure resistant sealed 
container (Below, simply "vessel " with you call ). 

As for this canister 10, penetrating bottom 12 of canister main 
body 1 1, liquid transport tube 13 isinserted, canister main 
body inside edge end of this liquid transport tube 13 is 
connected to inlet part 14 which isarranged in bottom 
12 vicinity . 

canister outside edge end of liquid transport tube 13, through 
valve 16, is connected to unshown coolant component storage 
tank . 

[0011] 

Aforementioned inlet part 14 consists of disk shape porous 
article where interior makes cavity , as shown in Figure 1 (b ), 
bottom surface is connected by the liquid transport tube 13, 
top with multiple pore 15* aperture has made inside canister 
main body 11. 

[0012] 

When mixed coolant which becomes product is produced, 
following to the order which explains coolant component 
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(Group) (Below, simply "coolant component " with you call ) 
of 2 sets or more which itshould mix to this canister 10, 
below, it introduces into sequential with the liquid state 
through valve 16, liquid transport tube 13, inlet part 14. 

At time of this , inside of canister preferably -lOOdeg C or 
insiderange of 40 deg C, is adjusted to temperature where 
coolant component which isintroduced into canister main 
body 1 1 can maintain liquid phase L. 

[0013] 

At time of introduction first, predetermined amount of coolant 
component whose the liquid ratio heavy is highest among 
coolant component which it should mix, in the introduction 
temperature is introduced into vessel main body 11. 

After coolant component of this first time is introduced, in 
order for inlet part 14 of canister to be soaked in liquid phase 
L of this coolant component , arrangement of the inlet part 14 
is set. 

Below, you call coolant component which is introduced first 
first component , followand sequential second component , 
third component * you call coolant component which is 
introduced, to theorder. 

[0014] 

After first component introducing, predetermined amount of 
second component is introduced into the canister main body 
11. 

As for this second component , liquid ratio heavy 
d<sub>2</sub> in introduction temperature , is already 
lowerthan liquid ratio heavy d<sub>l</sub> of liquid phase L 
of first component of theintroduction being completed inside 
canister , density difference of liquid ratio heavy 
d<sub>l</sub> and liquid ratio heavy d<sub>2</sub> makes 
those of 0.01 or more. 

In other words, in order first component compared to second 
component liquid ratio heavy to become low, in introduction 
temperature , introduction sequence of coolant component is 
selected. 

[0015] 

Case there is a third component which it should mix, from 
inlet part 14 itintroduces into container main body 1 1 
predetenriined amount , with as similar to first component , 
second component . 

As for this third component , liquid ratio heavy 
d<sub>3</sub> in introduction temperature , already is 
lowerthan density d<sub> (1 + 2) </sub> of mixed solution 
phase L of first component and the second component of 
introduction being completed inside canister , density 
difference of liquid ratio heavy d<sub> (1 + 2) </sub> and 
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liquid ratio heavy d<sub>3</sub> makesthose of 0.01 or 
more. 

In other words, in order already for liquid ratio heavy 
compared to third component of liquid phase L of coolant 
component of introduction being completed liquid ratio heavy 
to become low inside canister in introduction temperature , 
introduction sequence of the coolant component is selected. 

Below, when there is a fourth component * which it should 
mix, it is similar. 

[0016] 

According to manufacturing method of aforementioned mixed 
coolant , in order density d<sub>n</sub> of coolant 
component which it tries to introduce from after to become 
lowinside canister already from density d<sub>m</sub> of 
liquid phase L of coolant component ofmtroduction being 
completed in introduction temperature introduction sequence 
of coolant component is selected, At same time fractionize 
being done from multiple pore 15* of inlet part 14 where 
coolant component which it tries to introduce from after is 
arranged in bottom 12vicinity of canister main body , because 
it is introduced into liquid phase L of theintroduction being 
completed inside canister , while coolant component which 
fractionize is done rising, in liquid phase L forming 
circulating fluid it can mixwith liquid phase L, can form 
uniform mixing coolant efficiently even in power unstirred . 

[0017] 

Because manufacturing method of this mixed coolant , 
selecting introduction sequence , introduces the coolant 
component to sequential just in canister 10 which possesses 
inlet part 14 in the bottom 12vicinity of canister main body , 
according to this manufacturing method it cannot require 
thespecial attached facility , without relating to quantity of 
mixed in component and sizeof manufacturing scale , with 
simple facility it can produce uniform mixing coolant easily 
among the short time . 

[0018] 

Regarding manufacturing method of aforementioned mixed 
coolant , after selecting the introduction sequence of coolant 
component from aforementioned liquid ratio heavy 
viewpoint , by thefact that temperature of coolant component 
which temperature , and/or of liquid phase L of 
theintroduction being completed inside canister it tries to 
introduce isadjusted appropriately, vapor pressure of coolant 
component which it tries to introduce can be made higherthan 
vapor pressure of liquid phase L of introduction being 
completedalready inside canister . 

When condition a this way is added, because gas phase V 
inside the canister main body 1 1 becomes suction in relative 
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[0019] 



WKiSlvc , Jfr»j«»4:LTI*. HCFC. H 
FC. HC. FC. HFE, FE FIC 

[0020] 

HCFC <D J«*fflfcLTI** «*■!*-«* 
T? HCFC22(CHC1F 2 ). HCFC123(CHC1 2 CF 3 ), 
HCFC124(CHC1FCF 3 ) % HCFC141b(CH 3 CC1 2 
F). HCFC142b(CH 3 CC1F 2 ) % HCFC225ca(CHC 
h CF 2 CF 3 ) % HCFC225cb(CHClFCF 2 CC1F 2 



[0021] 

HFC (7)ft<*^J<tLTl*.^J^Ii-fiS«"C*HFC2 
3(CHF 3 ). HFC32(CH 2 F 2 ). HFC41(CH 3 F). H 
FC134(CHF 2 CHF 2 )> HFC134a(CH 2 FCF 3 ) % HF 
C143a(CH 3 CF 3 )> HFC125(CHF 2 CF 3 ) % HFC1 
61(CH 3 CH 2 F), HFC227ea(CF 3 CHFCF 3 ). HF 
C227ca(CHF 2 CF 2 CF 3 ). HFC236ca(CHF 2 CF 2 
CHF 2 ) % HFC236cb(CH 2 FCF 2 CF 3 ). HFC236ea 
(CHF 2 CHFCF 3 ) % HFC236fa(CF 3 CH 2 CF 3 ) % H 
FC245ca(CH 2 FCF 2 CHF 2 ). HFC245fa(CHF 2 C 
H 2 CF 3 ) % HFC245cb(CH 3 CF 2 CF 3 ). HFC254c 
b(CH 3 CF 2 CHF 2 )5f &mf &ZLttfV£Z>o 



[0022] 



in when introducing, withoutrequiring pressure injection with 
such as gear pump at time of introduction of coolant 
component , introduction becomes possible with only vapor 
pressure difference , the electric power energy conservation is 
possible. 

[0019] 

manufacturing method of mixed coolant of Claim 1 of this 
invention is explainedfurthermore next in detail. 

Regarding to this invention, it is desirable to use those which 
are chosenfrom group which consists of HCFC , HFC , HC , 
FC, HFE , FE and FIC as coolant component . 

[0020] 

Here, HCFC 22 (CHClF<sub>2</sub> ), HCFC 123 
(CHCKsub>2</sub>CF<sub>3</sub> ), HCFC 124 
(CHClFCF<sub>3</sub> ), HCFC 141b 
(CH<sub>3</sub>CCKsub>2</sub>F ), the HCFC 142b 
(CH<sub>3</sub>CClF<sub>2</sub> ), HCFC 225ca 
(CHCKsub>2</sub>CF<sub>2</sub>CF<sub>3</sub> ), 
HCFC 225cb (CHClFCF<sub>2</sub>CClF<sub>2</sub> ) 
etc can be listed with for example generic name as 
embodiment of HCFC . 

[0021] 

As embodiment of HFC , HFC 23 (CHF <sub>3<7sub> ), 
HFC32 (CH<sub>2</sub>F<sub>2</sub> ), HFC 41 
(CH<sub>3</sub>F ),HFC 134 (CHF <sub>2</sub>CHF 
<sub>2</sub> ), HFC134a 

(CH<sub>2</sub>FCF<sub>3</sub> ), HFC 143a 
(CH<sub>3</sub>CF<sub>3</sub> ), HFC 125 (CHF 
<sub>2</sub>CF<sub>3</sub> ),HFC 161 
(CH<sub>3</sub>CH<sub>2</sub>F ),HFC 227ea 
(CF<sub>3<sub>CHFCF<sub>3</sub> ), HFC 227ca (CHF 
<sub>2</sub>CF<sub>2</sub>CF<sub>3</sub> ), HFC 
236ca (CHF <sub>2</sub>CF<sub>2</sub>CHF 
<sub>2</sub> ), HFC 236cb 

(CH<sub>2</sub>FCF<sub>2</sub>CF<sub>3</sub> ), 
HFC 236ea (CHF <sub>2</sub>CHFCF<sub>3</sub> ),HFC 
236fa (CF<sub>3</sub>CH<sub>2</sub>CF<sub>3</sub> ), 
HFC 245ca (CH<sub>2<ysub>FCF<sub>2</sub>CHF 
<sub>2</sub> ), HFC 245fa (CHF 
<sub>2</sub>CH<sub>2</sub>CF<sub>3</sub> ), HFC 

245cb 

(CH<sub>3</sub>CF<sub>2</sub>CF<sub>3</sub> ), HFC 
254cb (CH<sub>3</sub>CF<sub>2</sub>CHF 
<sub>2</sub> )etc can be listed with for example generic 
name . 

[0022] 

As embodiment of HC , HC 170 (CH<sub>3</sub>CH<sub>3</sub> ), HC 290 
(CH<sub>3</sub>CH<sub>2</sub>CH<sub>3</sub> ), HC 600 
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T* HC170(CH 3 CH 3 

), HC290(CH 3 CH 2 

CH 3 ). HC600(CH 3 

CH 2 CH 2 CH 3 ).H 
C600a((CH 3 ) 2 CHC 
H 3 ).HC601(CH 3 C 
H 2 CH 2 CH 2 CH 3 ). 
HC601a((CH 3 ) 2 CH ( 
CH 2 CH 3 ),HC601 
b((CH 3 ) 4 C). HC-C 
270(^#-CH 2 CH 2 
CH 2 -)^HC1270(C 
H 3 CH=CH 2 )3?£ 

[0023] 

FC ffl*tt«fcLTI*. 
T*FC218(CF 3 CF 2 CF 3 ). FC-C318(^ 

«-cf 2 cf 2 cf 2 cf 2 ^m&mf&^t 

[0024] 

HFE (DMtfomtLTlZ. mx-it—to 

£T* HFE134(CHF 2 OCHF 2 X HFE1 
43a(CH 3 OCF 3 ). HFE125(CHF 2 OC 
F 3 ). HFE227ca2(CHF 2 CF 2 OCF 3 
) s HFE245cb2(CH 3 CF 2 OCF 3 ). HF 
E-C318(lStt-CF 2 CF 2 CF 2 OCF 2 -) 



(CH<sub>3<^sub>CH<sub>2</sub>CH<sub>2<Vsub>CH<sub>3</sub> ),HC 600a 
(CH<sub>3</sub> ) <sub>2</sub>CHCH<sub>3</sub>) , HC 601 

(CH<sub>3</sub>CH<sub>2</sub>CH<sub>2<Vsub>CH<sub>2</sub>CH<sub>3</sub> ), 
HC 601a (CH<sub>3</sub> ) <sub>2</sub>CHCH<sub>2</sub>CH<sub>3</sub>) , HC 
601b (CH<sub>3<sub> ) <sub>4<Vsub>C) , HC -C270 (cyclic 
-CH<sub>2</sub>CH<sub>2</sub>CH<sub>2</sub>- ), HC 1270 

(CH<sub>3</sub>CH=CH<sub>2</sub> )etc can be listed with for example generic name . 



[0023] 

As embodiment of FC, FC218 

(CF<sub>3</sub>CF<sub>2</sub>CF<sub>3</sub> ), FC-C318 (cyclic 
-CF<sub>2</sub>CF<sub>2</sub>CF<sub>2</sub>CF<sub>2</sub>-) 
etc can belisted with for example generic name . 

[0024] 

As embodiment of HFE , HFE 134 (CHF 
<sub>2</sub>OCHF<sub>2<7sub> ), HFE 143a 
(CH<sub>3</sub>OCF<sub>3</sub> ), HFE 125 (CHF 
<sub>2</sub>OCF<sub>3</sub> ),HFE 227ca2 (CHF ^ 
<sub>2</sub>CF<sub>2</sub>OCF<sub>3<Vsub> ), HFE 245cb2 
(CH<sub>3</sub>CF<sub>2</sub>OCF<sub>3</sub> ), HFE -C318 

(cyclic 

-CF<sub>2</sub>CF<sub>2</sub>CF<sub>2</sub>OCF<sub>2</sub>-) 
etc can be listed with the for example generic name . 



[0025] 

FE<DA{*fi!l£LTf*. mi£-HS€-CFE116(C 

f 3 ocf 3 )mzmf Z>Z.tWX$Z>o 

&tz fic (DmfamtLTiz. mi£-fls«T- FI 

C13I1(CF 3 I). FIC115I1(CF 3 CF 2 I)%f&mf & 
[0026] 

[0027] 



[0025] 

As embodiment of FE, FE1 16 

(CF<sub>3</sub>OCF<sub>3</sub> ) etc can be listed with 
the for example generic name . 

In addition FIC13I1 (CF<sub>3</sub>I ), FIC1 1511 
(CF<sub>3</sub>CF<sub>2</sub>I ) etc can be listed with 
the for example generic name as embodiment of FIC. 

[0026] 

manufacturing method of mixed coolant of Claim 1 of this 
invention is applied, whenmixing any 2 kinds or more of 
preferably aforementioned coolant component . 

It is not necessary for this mixture always 1 kind at a time in 
the sequential to do, it can also use for mixture one coolant 
component (Group) as with the blend where coolant 
component of 2 kinds or more is already mixed. 

[0027] 
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|ttB0)«*«lft)frliJa»©,25 deg C ICfelt 

[0028] 
1] 



Aforementioned various coolant component have had peculiar 
liquid ratio heavy eachone depends on temperature as 
property under saturation vapor pressure . 

Generally, these liquid ratio heavy extent which becomes high 
temperature show tendency which decreases, it is similar 
concerning mixed coolant . 

liquid ratio under saturation vapor pressure in, 25 deg C of 
aforementioned representative coolant component heavy 
(Same below kg/1 , ) and vapor pressure (Same below bar , ) is 
shown in Table 1 . 

[0028] 

[Table 1 ] 





ttJtft (Kg/I) 


m$,I£ (bar) 


HCFC 1 2 4 


1,356 


3.8 2 


HCFC2 2 




1 n a a 


HCFC 1 4 2 b 


1.110 


3.3 8 


HFC 1 3 4 a 


1.206 


6.6 5 


HFC 1 2 5 


1.19 0 


13.77 


HFC 3 2 


0.961 


16.91 


H F C 14 3a 


0.931 


12.61 


H F C 1 5 2 a 


0.899 


5.9 6 


HFC227ea 


1.387 


4.5 7 


HC 6 0 0 


0.573 


2.4 4 


HC 6 0 0 a 


0.551 


3.5 0 


HC 2 9 0 


0.492 


9.5 2 


FC 2 1 8 


1,323 


8,8 0 


HFE 1 3 4 


1.371 


2. 1 0 



[0029] 

W^-e^fc;1$^«*«*tf 25 deg ClCfcl* 



[0029] 

When with this invention , it produces mixed coolant which 
includes single coolant component of3 kinds of option which 
is stated in for example aforementioned Table 1 respectively 
with specified proportion in for example 25deg C, if is, it 
introduces into canister 10 with predetermined amount of 
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o izmxt&o 

itmtj<. ^y<D-^(m=R£5J')cD^j±fi<ty 
tot, 

[0030] 
[0031] 

(JWMfll) 25 deg CI=fcl*-C,HFC134iuHFC 
125 Rlt HFC32 <D 3 m&MMft*** 1 ^ 

HFC134a *«-JS«-tLT 

*I=»LTI*, HFC134a t;l^LT# 

£ft£;B£^<DfcJ±«^HFC125 Rt/HFC32 

HFC 134a t HFC32 £©;E^*«]-&»]<&&J£££ 
mm.Kt^m 2 IC, £f= HFC134a £ HFC125 £ 
<D;S£#]£S"J(Dj$]£gi:3g£U±<i:£S 3 I-tf 
"To 

[0032] 
[312] 



coolant component whose liquid ratio heavy is highestfirst as 
first component . 

Next, mixing with first component , liquid ratio of blend 
which is acquiredheavy, liquid ratio of remaining one 
component (third component ) heavy compared to, selecting 
kind of coolant component which becomes high as second 
component , itintroduces predetermined amount into canister . 

If and lastly it should have introduced into canister with 
there maining coolant component as third component . 

Therefore, that itself of second component does not require 
fact thatalways liquid ratio heavy is higher than third 
component . 

[0030] 

In regard to decision of aforementioned mixing order , below 
youexplain with embodiment . 

In addition, at time of this , with only vapor pressure 
difference concerning possibility of introduction it refers. 

These embodiment are not something which limits this 
invention from every viewpoint . 

[0031] 

(embodiment 1 ) In 25 deg C, mixing coolant component of 3 
kinds of HFC134a , HFC 125 and HFC32 to sequential with 
respective predetermined weight proportion , when it 
produces 3 component mixed coolant . 
It selects HFC134a whose liquid ratio heavy is highest as first 
component ,but when second component and third component 
are decided, mixing with first component HFC134a ,it is 
necessary to know liquid ratio heavy, HFC 125 and HFC32 of 
the blend which is acquired concerning respectively. 

liquid ratio classified by mixture fraction of HFC134a and 
HFC32 heavy and the vapor pressure in Table 2 , in addition 
liquid ratio classified by mixture fraction of the HFC134a and 
HFC 125 heavy and vapor pressure is shown in Table 3 

[0032] 
[Table 2 ] 
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HF C 1 3 4 a /HFC 3 2 


mitm (Kg / 1) 


3£^JEE (bar) 


1 0 0/0 


1.206 


6.65 


9 5/5 


1.19 2 


7.51 


7 5/2 5 


1.13 5 


10.46 


5 0/5 0 


1.071 


13.25 


2 5/7 5 


1.014 


15.37 


5/9 5 


0.973 


16.73 


0/1 0 0 


0.961 


16.91 



C*3] 



[Table 3 ] 



HFC1 34 a/HFCl 2 5 


mx& (Kg/D 


(b a r) 


1 0 0/0 


1.206 


6.6 5 


9 5/5 


1.207 


7.0 0 


7 5/2 5 


1.208 


8.4 1 


5 0/5 0 


1.206 


1 0. 1 5 


2 5/7 5 


1.19 9 


11.91 


5/9 5 


1.19 0 


13.41 


0/10 0 


1.19 0 


13.77 



[0033] 

t< 5 M%*y xttz&i&wviz. mntfii~ hf 

C134a/HFC32 JSl^CD&tb*** HFC125 
O;^Jtfi(l.i90)cfey^S<^o 

HFC134a/HFC125 jg^tf)^!*. S 



^SlJ'&(D±«illEl^fcL N THFC32*-?4CD^J± 

(0.96i)*y»**©«ttMab«W<tt*. 



Ls HFC32 *»=jat»4:-r4*3ica*«** 



[0033] 

From aforementioned Table 2 and Table 3 , with region where 
mixture fraction of the HFC32 becomes with larger than 5 
weight %, substantially liquid ratio of the HFC134a /HFC32 
blend heavy liquid ratio of HFC 125alone heavy (1. 190) 
becomes lower. 

On one hand, in case of HFC134a /HFC 125blend , liquid 
ratio of liquid ratio heavy (0. 961)compared to blend of 
HFC32 alone heavy becomes high in entire region of the 
mixture fraction . 

Therefore according to this invention , HFC 125 is designated 
as the second component , in order to designate HFC32 as 
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[0034] 

HFC134a/HFC125 2Eft*ll£« MS WIS (D 

]±(13.77bar )«fey«<, fro HFC32 <D8lSU£(l 
6.91bar ) t feyiS<^CoTL^o 

fitoT^SWlcm-^^fc^ HFC134a £ 
m-fS^ HFC125 Rtfm = HF 

C32 *cfl)ili=*A-r-5i=IBLri*, 

*Ztft<»*fc 25 deg C ffl-SSgt, m- 
[0035] 

25 deg CI:ia3l^T.HFC134a<h, ^ 
*>8l3ft$*ifc HFC125/HFC32 5R£8ji:*jE* 

ZCDii^li.HFC134a (D^ttSt HFC125/HF 
C32 S*»<0*Jt*t*a:«Lr*-BE»S* 

a 4 |=, <&aS*«^<D HFC125/HFC32 »6 

ttoatfcstaiaiffi. &tf HFcn4a jusudsk 

[0036] 
[314] 



third component , it is good toselect mixing order . 
[0034] 

When it tries being attached to vapor pressure at time of 
this ,from Table 2 and Table 3 , as for HFC134a /HFC 
125blend , vapor pressure , vapor pressure of HFC 125 (13.77 
bar )has become lower, at same time vapor pressure of 
HFC32 (16.91 bar ) lowerover entire area of mixture fraction . 

Therefore, when introducing HFC134a which is a first 
component inside the canister is necessary pressure injection 
with such as gear pump , but when second component HFC 
125 and third component HFC32 are introduced into this 
order, because inside of the canister has become suction in 
normally relative , with this suction , withoutconsuming pump 
electric power or other energy , in addition with constant 
temperature of 25 deg C, There is a benefit which can 
introduce second component and third component into the 
canister . 

[0035] 

(embodiment 2 ) In 25 deg C, when HFC134a and, mixes 
HFC 125/HFC32 blend which is producedbeforehand, 
produces 3 component mixed coolant of predetermined 
mixture fraction . 

In case of this , liquid ratio of HFC134a comparing heavy and 
liquid ratio heavy of HFC 125/HFC32 blend , it is necessary 
to decide first component . 

In Table 4 , liquid ratio of HFC 125/HFC32 blend of various 
mixture fraction heavy and the liquid ratio of vapor pressure , 
and HFC 134a alone heavy and vapor pressure is shown. 

[0036] 
[Table 4] 



HFCl 25/HFC32 


KJtl (Kg/ l) 


M%}£ (ba r) 


1 0 0/0 


1.19 0 


13.77 


7 5/2 5 


1.12 3 


15.81 


5 0/5 0 


1.065 


16.64 


2 5/7 5 


1,012 


16,96 


0/100 


0,961 


16.91 


HFC 13 4a 


1.206 


6.6 5 


[0037] 


[0037] 
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I*. HFC125/HFC32 iB.-£WlG> : M'&M'&(D±1& 
iCfcUT. ^0>mttmt< HFC134a <fcy{£l^. 

Stot HFC134a &n-rft-ftt-f'<£Zttft>fr 
&tzs ZO)MftT'mX-?%i%^lZ, HFC125/ 

hfc32 m^(Dm^s.i3<M^m^(o±m\z^ 

INT HFC134a <Dsl§U±<fcyitlVf::#>, ^31 1*3 
[0038] 

(fl:(*0iJ3) 25 deg CI-fcUT, FC218,HCFC2 
2 &tf HC290 0) 3 «JS©)fr«tBfc»*-t*t-f *l 

fl&tt&Stfffil* FC218 fiMfrfcLTil 

I=»LTI4» m-fiJt^ FC218 i:jS*LT»e>*l 
-&;"K*«ia>5ftttm*, HCFC22 »tf HC290 0) 

FC218 t HC290 £0)Mn£Sija)ft)£B£ft 
SUI£S8 5 IC % FC218 t HCFC22 tCOM 



[0039] 
[§5] 



As been clear from Table 4 , the, liquid ratio heavy is lower 
than HFC134a in entire area of mixture fraction of HFC 
125/HFC32 blend at time of this combining. 

Therefore it understands that it should designate HFC 134a as 
the first component . 

In addition, when it introduces with this order , because vapor 
pressure of HFC 125/HFC32 blend it is higher than vapor 
pressure of HFC134a in entire area of the mixture fraction , 
inside of canister becomes suction in relative , itbecomes 
possible to introduce this blend into canister with only for 
vapor pressure difference without consuming energy . 

[0038] 

(embodiment 3 ) In 25 deg C, mixing coolant component of 3 
kinds of FC218, HCFC 22 and HC 290 to sequential with 
respective predetermined weight proportion , when it 
produces 3 component mixed coolant . 

It selects FC218 whose liquid ratio heavy is highest as first 
component ,but when second component and third component 
are decided, mixing with first component FC218,it is 
necessary to know liquid ratio heavy, HCFC 22 and HC 290 
of the blend which is acquired concerning respectively. 

liquid ratio classified by mixture fraction of FC218 and HC 
290 heavy and the vapor pressure in Table 5 , in addition 
liquid ratio classified by mixture fraction of the FC218 and 
HCFC 22 heavy and vapor pressure is shown in Table 6 . 

[0039] 

[Table 5 ] 



FC2 1 8/HC2 9 0 


JftJtK (Kg/1) 


M&m (bar) 


1 0 0/0 


1.3 2 3 


8.80 


9 5/5 


1.17 4 


9. 2 1 


7 5/2 5 


0.920 


9.7 6 


5 0/5 0 


0.717 


9.7 7 


2 5/7 5 


0. 5 8 5 


9.6 5 


5/9 5 


0.510 


9.5 4 


0/10 0 


0.492 


9.5 2 



[a 6] 



[Table 6 ] 
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fRifca (Kg / 1 ) 


(bar) 


1 U U / 0 


1 Q 0 Q 

i i U (j J 


8.80 


9 5/5 


1.3 10 


9.7 5 


7 5/2 5 


1.272 


11.74 


5 0/5 0 


1.257 


12.18 


2 5/7 5 


1.228 


11.73 


5/9 5 


1.19 9 


10.77 


0/10 0 


1.19 1 


1 0. 4 4 



[0040] 

ffiffi©* 5 fti/a 6 mmmz fc218/hc 

290 (Dliilpt HC290 (D«*A<tt 95/5 cfcU 
a^«KDj«JtM*< HCFC22 
JHftffl*lt«(L191)J:9«<ay, -^,FC218 
/HCFC22 a*«*0)*fil«l=fct^ 
T HC290 #?4(DJSJ:bfi(0.492)cfcy;a'&^CD^ 
itS ***<ft <&tf>T% HCFC22 £1f?— J##<tU 
HC290 fc*=rt#tr«*3IC»*»**M 

[0041] 

« 5 6 FC218/HCFC22 (DjS 

~ fifctf HCFC22 (DH^J±(10.44bar )<fcy fltl* 
a^<fcy^fclH^ HC290 (D^mEE(9. 
52bar )<fcU IS^t'CDS^fl^l-fc^'CigC 

[0042] 

HC290 ^^aMlCckoTSA-r-S 
35 deg C Ci»SLT 
fcJJMlEI* 12.2bar tfcotwI^SI^I^ 
Tti FC218/HCFC22 adttlCfctLT+iMCaE 

*fc, ^^EM^t#*fctolCFC218/HCFC22;g 



[0040] 

From aforementioned Table 5 and Table 6 , substantially ratio 
of HC 290 with region which becomes with large, liquid ratio 
of blend heavy the liquid ratio of HCFC 22alone heavy (1. 
191) to become lower than approximately 95/5with weight 
proportion of FC218/HC 290, on one hand, in case of 
FC218/HCFC 22,because liquid ratio of liquid ratio heavy (0. 
492) compared to blend of HC 290alone heavy becomes high 
in entire region of mixture fraction , HCFC 22 is designatedas 
second component , In order to designate HC 290 as third 
component , it is good to select the mixing order . 

[0041] 

In addition, from Table 5 and Table 6 , as for blend of 
FC218/HCFC 22, with the mixture fraction vapor pressure 
vapor pressure of second component HCFC 22 (10.44 bar ) to 
be times when it ishigher, to be high in addition vapor 
pressure of third component HC 290 (9.52 bar ) from in most 
mixture fraction , because with these region inside of canister 
becomes the positive pressure in relative , pressure injection it 
designates also second component and/or third component as 
canister with such as gear pump in addition to first 
component ?, Or partially temperature rise or cooling system, 
it introduces with vapor pressure difference , or it isnecessary 
to introduce with those combinations. 

[0042] 

When third component HC 290 is introduced with vapor 
pressure difference , temperature rise designating the 
temperature of for example as 35 deg C, vapor pressure with 
12.2 bar , with the mixture fraction are times when sufficient 
positive vapor pressure difference is not acquired vis-a-vis 
FC218/HCFC 22blend . 

In addition, it is thought that FC218/HCFC 22blend is cooled 
in order to obtain vapor pressure difference . 
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;"K£*B* 20 deg C \z$>S\Ltzi$i-£><Dfettm.t 
[0043] 

[a 7] 



liquid ratio when blend was cooled in 20 deg C heavy and 
vapor pressure isshown in Table 7 . 

[0043] 

[Table 7 ] 



FC2 1 8/HCFC2 2 


MttX (Kg/! ) 


(ba r) 


1 00/0 


1.3 5 1 


7.6 6 


9 5/5 


1.3 3 8 


8.5 2 


7 5/2 5 


1.297 


10.29 


5 0/5 0 


1.280 


10.67 


2 5/7 5 


1.249 


10.26 


5/9 5 


1.219 


9.4 0 


0/10 0 


1,210 


9.10 



[0044] 

L^Ld0>*^*.»^«l^lCckoTI*25 deg 
C CD HC290(Hmi± 9.52bar )t 20 deg C CD F 
C218/HCFC22 : M^t(Dm^+^UsE(D^% 

*Z.X\ FC218/HCFC22 20 de 

g C ICJMPU HC290 £ 35 deg C 

HC290 icWLTWIrt^ffiWWI-llffifcfty. 

HC290 *«i*3Q:LirMrtl=»A-r 

35 deg ClCftlt«HC290a>«Jt»* 0.476 "C 
FC218/HCFC22 ^^(DfimbS 

[0045] 

(AftfflU) 25 deg Clrj3LNT.HFC134a.HFC 
143a Rtf HFC125 CD 3 aSA^IXfiE^. * 

HFC134a **-fiE#fcLT 

£|cRgLTI*. HFC134a 4:S£LT» 

&*lfc»<ft»©*M** HFC143a Rtf HFC1 

HFC134a<tHFC143a fcfl>»*«£91<D«ttK 



[0044] 

But in case of this , with mixture fraction HC 290 of 25 deg C 
(vapor pressure 9.52bar ) withthere are times when sufficient 
positive vapor pressure difference is not acquired between 
FC218/HCFC 22blend of 20 deg C. 

Then, if for example FC218/HCFC 22blend is cooled in 20 
deg C and HC 290 temperature rise isdesignated as 35 deg C, 
in all region of mixture fraction inside of the canister becomes 
suction in relative vis-a-vis third component HC 290, third 
component HC 290 can be introduced into canister in power 
none , groans. 

Because liquid ratio of HC 290 in 35 deg C 0.476 is heavy, it 
canexpand also density difference between FC218/HCFC 
22blend , result where blending efficiency improves, 
compared to it can acquire mixed coolant rapidly, it groans. 

[0045] 

(embodiment 4 ) In 25 deg C, in order coolant component of 3 
kinds of HFC134a , HFC 143a and the HFC 125, respectively 
to become predetermined weight proportion , mixing to 
sequential , when itproduces 3 -component system mixed 
coolant . 

It selects HFC 134a whose liquid ratio heavy is highest as first 
component ,but when second component and third component 
are decided, mixing with first component HFC 134a ,it is 
necessary to know liquid ratio heavy, HFC 143a and HFC 125 
of the blend which it acquires concerning respectively. 

liquid ratio classified by mixture fraction of HFC 134a and 
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HFC134a£HFC125£<D;g^9j^53l|<Z>;$J±fi£ 

[0046] 
IB 8] 



HFC 143a heavy and the vapor pressure is shown in Table 8 

liquid ratio classified by mixture fraction of HFC 134a and 
HFC 125 heavy and the vapor pressure is shown already in 
aforementioned Table 3 . 

[0046] 

[Table 8 ] 



HFC134a/HFC143a 


KfcM (Kg/1) 


M%m (b a r) 


1 0 0/0 


1.2 06 


6.6 5 


9 5/5 


1.19 0 


7.0 3 


7 5/2 5 


1.12 8 ! 


8.4 7 


5 0/5 0 


1.057 


10.03 


2 5/7 5 


0.992 


11.42 


5/9 5 


0.943 


12.45 


0/100 


0.931 


12.61 



[0047] 

fiJlB<DS 8 frtKHFC143a &&—f$&tt&t 
*Jt«*< HFC125 <D5ftttS(1.190)«fcy««P 

'So 

OftlCfcfLT, m. 3 *^HFC125 
L HFC143a £Sf5 = fiK#£-r*U** HFC134a/HF 
C125 ;S^!fei(DMJi£Si)^<0±^l-fc x t^T;l 
^ffcKD&tttt** HFC143a ^54^)^1^8(0.93 
l)*yi*t^a)"T?. HCF125 JSfc#£UHFC 

i43a £m= j&#<t^&£?i~s^iiir?£ii5£-f 



[0048] 

Z0t$. m$LE.l*m-mft(D HFC134a J:y* 
-fiEtt HFC125 <DlZ.ot><M<^tzZ(Dm-&Wl 
0^^EEI*m = fi!t^ HFC143a «fey^(*WI=« 

Si 1± £ <D **• I c J: o T ^ A ir -§> C <!: A< nj ffc I c 

•So 

fc*£U ft^lwli££*l<£> HFC134a/HFC125 ;1 

*«j*<*afiE*l6"eHFCi25 75 aft%^± 

tfe^tt^^^ HFC143a 



[0047] 

When from aforementioned Table 8 , designating HFC 143a 
as the second component , liquid ratio heavy liquid ratio of 
HFC 125 heavy (1. 190) becomes lowerover essentially entire 
region of composition of blend . 

Vis-a-vis this, if from Table 3 , HFC 125 is designated as the 
second component and HFC 143a is designated as third 
component , because liquid ratio of blend heavy liquid ratio of 
HFC 143aalone heavy (0. 931) is higher in entire region of 
composition proportion of HFC134a /HFC 125blend , 
HCF125 is designated as second component , inorder to 
designate HFC 143a as third component , it is good to select 
the mixing order . 

[0048] 

At time of this , vapor pressure second component HFC 125 
becomes higher than the HFC 134a of first component in 
addition because as for vapor pressure of this blend it is lower 
than third component HFC 143a in entire , without requiring 
pressurizing operation withsuch as gear pump , excluding 
case where first component is introduced into canister 
introducing with only vapor pressure difference possible. 

However, HFC134a /HFC 125blend which is mixed to initial 
stage being composition proportion , when HFC 125 is 
approximately 75 weight % or more , because vapor pressure 
difference of oppositeoccurs at time of introduction of third 
component HFC 143 a, pressurizationintroduction with such 
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HFC143a £ ftlift-f Mz.lt 30 deg C Tl* 
al^J±A< 14.3bar £& 1 )* jEO>s£SU±M7!><f#'b 

[0049] 

(A#H$l]5) 25 deg ClCfclvC.HFC134a.HFC 
143a 2fctf HFC125 <D 3 jg£§!{it 
-T-Slrl^LT, HFC125 t HFC143a tt^^S. 



C143a/HFC125 ;S^(D£-«SI^I=fcl1-<5> 
JftJfcfitJKftE* tkXflZ HFC134a ©«it*t 

[0050] 
[St 9] 



as gear pump ?, or with heating and cooling operation with 
vapor pressure difference introduction or those combinations 
introduction becomesnecessaiy . 

When HFC 143a is heated, because with for example 30deg C 
vapor pressure is acquiredl4.3 bar to become, positive vapor 
pressure difference , as with vapor pressure difference 
introductionbecomes possible, liquid ratio heavy decreasing 
to 0.91, because density difference furthermore expands, also 
blending efficiency improves. 

[0049] 

(embodiment 5 ) In 25 deg C, when HFC134a , HFC 143a and 
HFC 125 3 -component system mixed coolant are 
produced,when blend where HFC 125 and HFC 143a are 
beforehand mixed isused. 

liquid ratio in each composition proportion of HFC 143a/HFC 
125blend as material which decides the mixing order in this 
case, heavy and liquid ratio of vapor pressure , and HFC134a 
heavy and vapor pressure is shown in Table 9 . 

[0050] 

[Table 9 ] 



HFC125/HFC143 a 


ttJtK (Kg/1) 


KftJX (ba r) 


1 0 0/0 
7 5/2 5 
5 0/5 0 
2 5/7 5 
0/10 0 


1.19 0 
1.18 7 
1.12 2 
1.03 2 
0.931 


13.77 
13.22 
12.87 
12.68 
12.61 


H F C 1 3 4 a 


1.206 


6.6 5 



[0051] 

mJfBCDS 9 **5KHFC134a (DftLttMlt HFC14 
3a/HFC125 H6*©*M*9±«*fc*>fc 
oTS5lVZ)T?.HFC134a *»— SR»4:L.HFC1 
43a/HFC125 &G*i*-liL#h1rtltt*^ 

[0052] 

Z(Dt$m%t±\*. m-f&tt HFC143a/HFC125 
1*# HFC134a 

^<D±$m^t>tz->x-m^(Dx\ n— hf 



[0051] 

Because from aforementioned Table 9 , liquid ratio of 
HFC134a heavy ishigh over from liquid ratio heavy entire 
region of HFC 143a/HFC 125blend , it designates the 
HFC 134a as first component and should have designated HFC 
143a/HFC 125blend as second component thing you 
understand. 

[0052] 

Because at time of this vapor pressure second component 
HFC 143a/HFC 125blend is high from the first component 
HFC 134a over entire region of composition proportion , be 
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C143a/HFC125 m^MtM%E.M:a>MZ^X 

lc,fcSi]nffi»AI**e£fcyx*^-Ml::*. 

[0053] 

(m<*i5>J6) 25 deg CICfcl^.HFC143a<i:HF 

C125 tfrtt* 2 

25 *«-JiMteU 5fcJfcB*<J:y«l* HFC143a 



[0054] 

;i<D<fc£. «ftEI*» * 1 HFC1 
25 *< 13.77bar T?ft9, HFC143a A< 1 

2 61bar IffeoT. jea>3RftEfi^oT^iJ , 

f&- HFC143a ^JP^-Tttl^ . #1*-!* 30 d 
[0055] 

(JH*0lj7) 25 deg CICJJ0^T,HFC32<!:HFC1 
25 tfrt>UZ> 2 
a o 

ctyiftt^ HFC125 «=«»i:L"CattMA« 
.fctj HFC32 £ig*R-f 'S^T-fc'&o 

[0056] 

JWREI*. « 1 ^6«-*»HFC125 
A< 13.77bar "C*y . *-BK»HFC32 A< 16.91b 



able to introduce second component HFC 143a/HFC 
125blend withonly vapor pressure difference , becomes 
unnecessary pressurization introduction withsuch as gear 
pump and excluding introduction of first component also the 
energetically is profitable. 

[0053] 

(embodiment 6 ) In 25 deg C, when it produces 2 -component 
system mixed coolant where it consists of the HFC 143a and 
HFC 125. 

In case of this , from Table 1 , HFC 125 whose liquid ratio 
heavyis higher is designated as first component , as second 
component , it is good toselect HFC 143a whose liquid ratio 
heavy is lower. 

[0054] 

At time of this , vapor pressure , from Table 1 , first 
component HFC 125 beingl3.77 bar , second component 
HFC 143a being 12.61 bar , has become vapor pressure 
difference ofopposite, pressurization introduction with such as 
gear pump ?, or withheating and cooling operation with vapor 
pressure difference introduction or those 
combinationsintroduction becomes necessary. 

If second component HFC 143a is heated, vapor pressure 14.3 
bar ago regarding for example 30deg Cpositive vapor 
pressure difference to be attached, as it can introduce into 
power none , liquid ratio heavy decreasing to 0.91, because 
density difference expands, also blending efficiency 
improves. 

However as for this mixed coolant , with composition 
proportion to be known, that maximum azeotrope or 
azeotrope-like blend is formed, as mixture advances, variation 
it makes thedirection where vapor pressure of canister side 
becomes lower than vapor pressure of coolant component 
itself because, more rapid introduction becomes possible. 

[0055] 

(embodiment 7 ) In 25 deg C, when it produces 2 -component 
system mixed coolant where it consists of the HFC32 and 
HFC 125. 

In case of this from Table 1 , as first component it is good 
with the HFC 125 whose liquid ratio heavy is higher, as 
second component to select the HFC32 whose liquid ratio 
heavy is lower. 

[0056] 

At time of this , vapor pressure , first component HFC 125 
being 13.77 bar from Table 1 , second component HFC32 
being 16.91 bar , is a positive vapor pressure difference , 
introduction isunnecessary with pressurization introduction 
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[0057] 

(ftf*0lj8) 25 deg ClCfc^T.HFC134ai:HC 
290 ifr&fc* 2 fiE»3Rffl^»«l*«Jft-r** 



cfcyfcl* HFC134a *ZlJt»fcLTiSttI4< 
J=y«l* HFC290 SfflRtfi^t'Cfcfi. 



[0058] 

Z<Dt*. aS^EI*. X 1 m-fi£# HFC1 
34a A< 6.65bar "Cfcy . *^J«» HFC290 A< 9. 
52bar -CfcoTIE<D3RfUESA < &4©"P^ ^7 

*»«**»rt-r«cfcA<jaie*fca3y. a* 
#e(*©*»Ej:y*«E**iRii=*»-r*fl) 



[0059] 

<*{*«9) 25 deg C ICJSI^T. HC290i:HC60 

oa t^&ft* 2 



J:yiBL v HC600a*.*-*»tL"CJ«ltm*<<fe 

y«i* HC290 SMR-rs^srefcSo 



[0060] 

C(Dt*. JKftiEl** £ 1 *-fifc# HC60 
0a A< 3.5bar Tffty . %-J$Lft HC290 A< 9.52ba 

^*lc«k-BJpE»A*>ina. JW»»ftl=**» 



and heating with such as gear pump and cooling operation . 

However as for this mixed coolant to be known, that 
minimum azeotrope or azeotrope-like blend i stormed with 
composition proportion , as mixture advances, because 
variation it makesdirection where vapor pressure of canister 
side becomes higher than the vapor pressure of coolant 
component itself , with pressurization introduction and 
heating withsuch as according to need gear pump and cooling 
operation with vapor pressure difference introduction or 
thosecombinations introduction becomes necessary. 

[0057] 

(embodiment 8 ) In 25 deg C, when it produces 2 -component 
system mixed coolant where it consists of the HFC 13 4a and 
HC 290. 

In case of this from Table 1 , as first component it is good 
with the HFC134a whose liquid ratio heavy is higher, as 
second component to select the HFC 290 whose liquid ratio 
heavy is lower. 

[0058] 

Because at time of this , vapor pressure , from Table 1 , first 
component HFC134a being 6.65 bar , second component HFC 
290 being 9.52 bar , is a positive vapor pressure difference , 
introductions unnecessary with pressurization introduction 
and heating with suchas gear pump and cooling operation . 

However as for this mixed coolant to be known, that 
minimum azeotrope is formed with composition proportion , 
as mixture advances, because variation it makes thedirection 
where vapor pressure of canister side becomes higher than 
vapor pressure of coolant component itself, with 
pressurization introduction and heating with suchas according 
to need gear pump and cooling operation with vapor pressure 
difference introduction or those combinationsintroduction 
becomes necessary. 

[0059] 

(embodiment 9 ) In 25 deg C, when it produces 2 -component 
system mixed coolant where it consists of the HC 290 and HC 
600a. 

In case of this from Table 1 , as first component it is good 
with the HC 600a whose liquid ratio heavy is higher, as 
second component to select the HC 290 whose liquid ratio 
heavy is lower. 

[0060] 

Because at time of this , vapor pressure , from Table 1 , first 
component HC 600a being 3.5 bar , second component HC 
290 being 9.52 bar , is a positive vapor pressure difference , 
introductionbeing unnecessary, energetically is profitable with 
pressurizationintroduction and heating with such as gear 
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[0061] 

(Mfcm 10) 25 deg CICfcl>T.HFC134a<!:H 

FC32 tfrttZ 2 js^^ji^^^ssit-r-s 

cfeyHSl^ HFC134a m-tfLfttLT&ikMtf 
J=y«l* HFC32 SaMfc-f*^*^**^ 

[0062] 

C<D<t£3£fU±l*. ft 1 JS-fiE»HFC134 
a *< 6.65bar Tf*y . «— HFC32 16.91b 



[0063] 



[0064] 
[0065] 

»lz)fr«J*#©»AW** 2 J2l±<DlMn** 



pump and cooling operation . 
[0061] 

(embodiment 10 ) In 25 deg C, when it produces 2 
-component system mixed coolant where it consists of the 
HFC134a and HFC32 . 

In case of this from Table 1 , as first component it is good 
with the HFC 13 4a whose liquid ratio heavy is higher, as 
second component to select the HFC32 whose liquid ratio 
heavy is lower. 

[0062] 

Because at time of this as for vapor pressure , from Table 1 , 
the first component HFC134a being 6.65 bar , second 
component HFC32 being 16.91 bar , because there isa 
positive vapor pressure difference , with pressurization 
introduction and heating with such as gear pump and cooling 
operation as for introduction being unnecessary introduction 
becomes possible with only vapor pressure difference , also 
energetically isprofitable. 

[0063] 

Above regarding to method of Claim 1 of this invention 
which wasillustrated, when it introduces coolant component 
whose liquid ratio heavy isalready lower than density of 
liquid phase of introduction beingcompleted in introduction 
temperature into canister , coolant component which it tries 
tointroduce from after, it is necessary to introduce into interior 
of liquid phase of introduction being completed inside 
canister . 

coolant component which is introduced into interior of liquid 
phase inside the canister causes rising current because liquid 
ratio heavy is low, canister internal liquid phase the 
circulating fluid moves inside canister with this, mixing effect 
is acquired, alwayswithout requiring power churning, coolant 
component scattering makes easily in liquid phase , uniform 
mixing coolant is formed rapidly, it groans. 

[0064] 

In description above, as for coolant component which it tries 
to introducefrom after, it is desirable to introduce into bottom 
or bottom vicinity of canister . 

Now, channel of rising current is expanded from bottom of 
canister to liquid surface , diffusion effect can improve, 
compared to can acquire uniform mixing coolant rapidly. 

[0065] 

Especially, inlet part of coolant component has aperture of 2 
or more or or itis desirable to consist of porous article which 
possesses multiple pore . 
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Z©£?U*tt. @ l(a)(b)lc^-Tcfc^lc^lS(D*ffl 
tzEl2(a)(b)lc*-rj;ai^ ^fa<Dffl?L25»-£;fr 

[0066] 

*iS(DtO-e*-6*^l*. ED l(a)(b)<D»# 14 
lUT^f <fc?lC, 11 CDJSSB 12 16 

*^LTJS»ifi«l-»A**ifc3lsa« 13 ©J* 

■e^o pi«a©*(D-e&«*£*i-i** 0 2(a) 

(b)|C^-Tcfe9lC. » 20 |C33l^T***(* 21 
(D]I« 22 26 £ft fil/C«**f*©lSW 

ifi«ic*T?a-r«2&a* 23 *j»au ckdsi* 

*23 0>«lrt«l*|C,«AI<«a>«l?L25»- 
[0067] 

*fc, 0 l(a)lC*Jlt*3iaflP 13 ^0 2(a)l=»lt 
£2l»Mf 23 *ft*LT . §S«Ei:*oT, X 

[0068] 

HE£±[*.-100 deg C«fl*L40 deg C 



Now rising current of 2 or more is formed in liquid phase 
inside canister , the diffusion effect furthermore improves. 

From this viewpoint , as for inlet part of coolant component 
furthermore it isdesirable to be formed with porous article 
which possesses multiple pore . 

this porous article , as shown in Figure 1 (a ) (b ), is good 
even with those of the disk shape which possesses multiple 
pore 15* in addition as shown in Figure 2 (a )(b ), is good 
even with sphere which possesses multiple pore 25*. 

[0066] 

As for inlet part of coolant component , when canister 
stationary type is somethingof large type relatively, as shown 
in symbol 14 of Figure 1 (a ) (b ),through valve 16 from 
bottom 12 of canister main body 1 1 , it is desirable to 
beconnected to terminal of liquid transport tube 13 which is 
inserted in bottom vicinity . 

On one hand, canister like for example gas cylinder when 
relative and it issomething of portable type with miniature etc, 
as shown in Figure 2 (a )(b ), to insert liquid transport tube 23 
which reaches to bottom vicinity of canister main body via 
valve 26 from top 22 of canister main body 21 in container 
20, on canister inside edge end of this liquid transport tube 23, 
It is possible to form inlet part 24 which consists of spherical 
shape porous article whichpossesses for example multiple 
pore 25*. 

[0067] 

Aforementioned which, as for mixed coolant which is 
produced inside the canister , other way it is possible to 
remove from removal port (not shown ) which isprovided. 

In addition, liquid transport tube 13 in Figure 1 (a ) and liquid 
transport tube 23 in Figure 2 (a )via, with canister internal 
pressure , or through gear pump (not shown ) etc, it is possible 
alsoto remove. 

[0068] 

When method of Claim 1 of this invention is executed, 
ambient temperature is notsomething which especially is 
limited. 

Main point be able to mix each component of mixed coolant 
with liquid state , if liquid ratio heavy high/low difference , 
which at same time you follow this invention and temperature 
which can form preferably vapor pressure difference should 
have been selected. 

Really on, - canister internal liquid phase temperature and 
selecting temperature of theintroduction liquid component are 
desirable 100 deg C or inside range of 40 deg C. 



-100 deg C &mi^&Vl*$i*ktiLftb<%k® - With temperature which is lower than 100 deg C liquid state 
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40 deg C £M;t<5>;S&-ei*. -fcSlctff^ 
[0069] 

— 0.01 BUKDJfcJfcMrttfcftl*,** 

«itf,25 deg CI-fet^XHFC134alCHFC12 

5 *a*-r*(8l=l*» HFC134a<Z> 1-20 

6 -C*y,HFC125 (DfettMtf 1.190 T*fe-5><D 
TJ, 0.016 T?&y, CKDJftJtMl^cfco 

[0070] 

»fit»<DjB**1r5Cfc*<T***<s mii8 
[0071] 

Z<D*Sfi»«M=fcl v Cl*,HFC32, HFC143a ft 
HFC125 (DSA^jBtf+ttciBrn^ 2 fl<Dtff 
HFCi34a fcfcjfctfrcMrtKIKifcK 



component is a possibility which clotting is done and is not 
desirable. 

In addition because with temperature which exceeds 40 deg 
C, coolant component being liquefied gas generally, when 
laws and regulations of high pressure gas is received, itis it is 
not desirable. 

[0069] 

When method of aforementioned Claim 1 is executed, coolant 
component which liquid phase inside canister and it tries to 
introduce liquid ratio heavydifference larger one blending 
efficiency improving does not have necessityto say, but lower 
limit always does not fix with selection of coolant component 
which it should mix. 

If there is a liquid ratio heavy difference of 0.01 or more 
generally, the method of this invention can be executed 
smoothly. 

When mixing HFC 125 to HFC134a in for example 25deg C, 
because liquid ratio of HFC134a heavy with 1.206, liquid 
ratio of HFC 125 1.190 is heavy, thedifference with 0.016, in 
this liquid ratio heavy difference, satisfactory mixtureis 
achieved to power unstirred . 

[0070] 

According to method of Claim 1 of this invention , to power 
unstirred , ispossible fact that it mixes coolant component in 
efficient with mixer and pump circulation , but when that for 
example canister internal liquid phase and will introduce from 
afterit tries coolant component which liquid ratio heavy 
difference extremely is small, orwhen vapor pressure 
difference of opposite occurs at time of introduction etc, in 
according to need auxiliary , When it is desirable to circulate 
with such as gear pump or pressure injection , inaddition it is 
a especially large type canister , installing mixer , it ispossible 
also to agitate interior with stirrer . 
Even with when these supplementary power churning or 
power pressure injection are done, followingto introduction 
sequence of this invention , with adjustment of vapor 
pressure , conservation itdoes power energy as entirety with 
heating or cooling coolant component by introducing coolant 
component , in addition at time of, introduction it ispossible at 
same time to assure time reduction of introduction. 

[0071] 

Next, embodiment of manufacturing method of mixed coolant 
which relates to Claim 3 of this invention is explained making 
use of Figure 1 . 

Regarding this embodiment , either which is chosen from 
group of the HFC32 , HFC 143a and HFC 125 with liquid 
state introducing coolant component and HFC134a of 2 kinds 



Page 26 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat Pending Ser. No. 10/367,296) 



JP3127138B2 



2001-1-22 



TTHFC134a fR&ftmt&t)iSt3&+*o 

z(DKmi^M<omaLit.vn&<om i(a)o>) 

[0072] 

Slft£ft« HFC134a s^jfrasKje-raKiB 

LTI*. El l(a)(b)lc«fM(»rafflM)10 

ic, 3 noxtvt&to** btficrw 

^£IIIJ?lcftoT# 16.2I5S« 13. SASH 14 
Z®i**8»rtl**»*L<l*-100 deg Cfcl* 

L40 deg ca>«sHWe.M**nrti=*A 

[0073] 

«»©J»Jt« d 2 *M£C XitS d! d 2 

aiyfl>*=i5a»(D3R»E P3 ***©»ami= 



|-#ASP 14 fl!)E«jW»S**t*. 
[0074] 

*u it^t, *= j»#<d«»e p 3 wcice 
jssj 12 ift«iciB«aF*tfc* asp 

14 <7>^#£tf)*ffl3l 15— *^&«B»<b**tT#»rt 



into sequential into canister , it produces mixed coolant 
(Below "HFC134a mixed coolant M with you inscribe. )which 
consists of coolant component of 3 kinds . 

this occasion configuration of device which is used is similar 
tothose which are shown in aforementioned Figure 1 (a ) (b ). 

[0072] 

When HFC134a mixed coolant which becomes product is 
produced, canister which isshown in Figure 1 (a ) (b ) 
(pressure resistant sealed container ) following to order which 
explains the coolant component of 3 kinds which it should 
mix to 10, below, it introduces into sequential with liquid 
state through valve 16, liquid transport tube 13, inlet part 14. 

At time of this , inside of canister preferably -lOOdeg C or 
insiderange of 40 deg C, is adjusted to temperature where 
coolant component which isintroduced into canister main 
body 1 1 can maintain liquid phase L. 

[0073] 

At time of introduction first, liquid ratio heavy 
d<sub>2</sub> of second component is lower than liquid 
ratio heavy d<sub>K/sub> of first component with 
introduction temperature among coolant component which it 
should mix, concerning combination of first component and 
second component , combination where density difference of 
liquid ratio heavy d<sub>l</sub> and liquid ratio heavy 
d<sub>2</sub> becomes 0.01 or more is selected, In order 
vapor pressure p<sub>3</sub> of remaining third component 
already to become higherthan vapor pressure p<sub> (1 + 2) 
</sub> of liquid phase L of aforementioned blend 
ofintroduction being completed inside canister in introduction 
temperature , the introduction sequence of coolant component 
of 3 kinds is decided. 

At time of this , in order inlet part 14 which consists of the 
porous article which is bottom or bottom vicinity of canister , 
for it to be in liquid phase L of coolant component which is 
introduced arrangement of inlet part 14 isset after introducing 
first component . 

[0074] 

According to this manufacturing method , in order liquid ratio 
heavy d<sub>l</sub> of first component tobecome high from 
liquid ratio heavy d<sub>2</sub> of second component in 
introduction temperature , the introduction sequence of 
coolant component is selected, in order continuously, for 
vapor pressure p<sub>3</sub> of third component already to 
become higher than vapor pressure p<sub> (1 + 2) </sub> of 
the liquid phase of coolant component of introduction being 
completed inside the canister , is selected, At same time 
fractionize being done from multiple pore 15* of inlet part 14 
where coolant component is arranged in bottom 12vicinity of 
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canister main body because it isintroduced into liquid phase L 
inside canister , while in liquid ratio heavydifference of first 
component and second component fractionize from porous 
article with multiplier effect of rising current which is done, 
coolant component which is in midstof introducing in liquid 
phase L rising with vapor pressure difference of rising current 
and the third component , forming circulating fluid it mixes, 
In power unstirred , mixed coolant of uniform 3component 
can be formed efficiently. 

[0075] 

After if aforementioned liquid ratio heavy selects introduction 
sequence between 2 component of initial stage from 
viewpoint regarding manufacturing method which is basedon 
aforementioned Claim 3 , temperature and/or of liquid phase 
L inside canister temperature of coolant component which is 
introduced is adjusted appropriately ,vapor pressure of second 
component can be made higher than first component . 

In oider on that furthermore vapor pressure of third 
component to make higherthan vapor pressure of liquid phase 
L of introduction being completedalready inside canister , 
when temperature is adjusted, because the gas phase V of 
canister main body 1 1 becomes sequential relative suction in 
when introducing, cannot berequired pressure injection with 
such as gear pump at time of introduction of coolant 
component , derived person becomes possible with only vapor 
pressure difference .electric power eneigy conservation is 
possible. 

In addition, if even with when positive vapor pressure 
difference comes off, in auxiliary iscombined introduction 
with such as gear pump , in addition to introducingwith small 
electric power energy , it can increase from rising current of 
coolant component in effective . 

Below you explain with embodiment in regard to decision of 
theaforementioned mixing order . 
These embodiment are not something which limits this 
invention from every viewpoint . 

[0076] 

(embodiment 1 1 ) In 25 deg C, mixing coolant component of 
3 kinds of HFC134a , HFC 125 and HFC32 to sequential with 
respective predetermined weight proportion , when it 
produces 3 component mixed coolant . 

At time of selection of first component and second 
component , fromcombination of coolant component of 3 
groups which are thought first, the liquid ratio of first 
component heavy liquid ratio of [ni ] component is higher 
thanheavy, liquid ratio of first component heavy and selects 
combination where liquid ratio heavy difference of second 
component becomes 0.01 or more. 
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From Table 1 , as combination, first component *second 
component each one 

HFC134a *HFC32 , 

HFC134a *HFC 125, and 

HFC 125*HFC32 

With you can think order which becomes. 
[0077] 

When next, each vapor pressure of HFC32 , HFC 125 and 
HFC 134a is compared to order, vis-a-vis vapor pressure of 
these combinations, as third component , from the Table 1 , 
Table 2 , Table 3 and Table 4 , ratio of HFC 134a with region 
which becomes with large, the vapor pressure of blend vapor 
pressure of HFC 125alone (13.77 bar ) to become lower than 
theapproximately 50 weight % with weight proportion of 
HFC134a /HFC32 blend , in addition as for HFC134a /HFC 
125blend , vapor pressure , vapor pressure of HFC32 alone 
(16.91 bar ) becomes lower, over entire area of mixture 
fraction , but - one, as for HFC 125/HFC32 blend , vapor 
pressure vapor pressure of the HFC134a alone (6.65 bar ) 
becomes higher over entire area of mixture fraction . 

Therefore according to this invention , ratio of HFC134a for 
HFC32 the HFC134a first component , HFC32 second 
component , HFC 125 is designated as third component 
regardingapproxirnately 50 weight % or more , or in order or 
HFC134a first component , HFC 125 todesignate second 
component , HFC32 as third component , it is good to select 
mixing order . 

[0078] 

When it tries being attached to liquid ratio heavy at time of 
this ,because introduction sequence of the latter is selected, in 
order Table 1 and the Table 3 compared to sequential liquid 
ratio heavy to become low, it agrees to the introduction 
sequence of aforementioned embodiment 1. 

In addition because as for vapor pressure difference , in case 
of which first component the HFC 134a , second component is 
HFC32 or HFC 125, because sequential positive vapor 
pressure difference is acquired from Table 1 , with 
pressurization introduction and heating with such as gear 
pump and cooling operation as for introduction being 
unnecessary,introduction becomes possible with only vapor 
pressure difference and also energetically is profitable. 

[0079] 

(embodiment 12 ) In 25 deg C, mixing coolant component of 
3 kinds of HFC134a , HFC 125 and HFC 143a to sequential 
with respective predetermined weight proportion , when it 
produces 3 component mixed coolant . 
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fifc#. HFC143a **-JiMK HFC125 £tS = fi£ 

[0081] 
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At time of selection of first component and second 
component , fromcombination of coolant component of 3 
groups which are thought first, the liquid ratio of first 
component heavy liquid ratio of second component is higher 
than heavy ,liquid ratio of first component heavy and selects 
combination where liquid ratio heavy difference of second 
component becomes 0.01 or more. 

From Table 1 , as combination, first component *second 
component each one 

HFC134a *HFC 125, 

HFC134a *HFC 143a, and 

HFC 125*HFC 143a 

With you can think order which becomes. 
[0080] 

When next, each vapor pressure of HFC 143a, HFC 125 and 
HFC134a is compared to order, vis-a-vis vapor pressure of 
these combinations, as third component , from the Table 1 , 
Table 3 , Table 8 and Table 9 , ratio of HFC134a with region 
which becomeswith large, vapor pressure of blend vapor 
pressure of HFC 143aalone (12.61 bar ) to becomelower than 
approximately 25 weight % with weight proportion of 
HFC134a /HFC 125blend , inaddition as for HFC134a /HFC 
143ablend , vapor pressure , vapor pressure of HFC 125alone 
(13 77 bar ) becomes lower, over entire area of mixture 
fraction , but on one hand, as for HFC 125/HFC 143ablend , 
vapor pressure vapor pressure of HFC134a alone (6.65 bar ) 
becomes higher over entire area of mixture fraction . 

Therefore according to this invention , ratio of HFC134a for 
HFC 125 the HFC134a first component , HFC 125 second 
component , HFC 143a is designated as third component 
regardingapproximately 25 weight % or more , or in order or 
HFC134a first component , HFC 143a todesignate second 
component , HFC 125 as third component , it is good to select 
mixing order . 

[0081] 

When it tries being attached to liquid ratio heavy at time of 
this ,because introduction sequence of former is selected, in 
order Table 1 and the Table 3 compared to sequential liquid 
ratio heavy to become low, it agrees to the introduction 
sequence of aforementioned embodiment 4. 

In addition because as for vapor pressure difference , in case 
of which first component the HFC 134a , second component is 
HFC 125 or HFC 143a, sequential positive vapor pressure 
difference is acquired from Table 1 ,with pressurization 
introduction and heating with such as gear pump and cooling 
operation as for introduction being unnecessary, introduction 
becomespossible with only vapor pressure difference and also 
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energetically is profitable. 
[0082] 

Above regarding manufacturing method of mixed coolant 
which consists of coolant of3 kinds which are based on Claim 
3 of this invention which wasillustrated, in order liquid ratio 
of first component heavy to become high infrom liquid ratio 
heavy introduction temperature of second component , it to be 
necessary tointroduce coolant component , furthermore, In 
order for vapor pressure of third component to become higher 
than vapor pressure of blend inside canister , it is necessary to 
select. 

At time of this , by being introduced into liquid phase inside 
canister from multiple pore of inlet part where second and 
third coolant component are arranged simultaneously in 
bottom vicinity of canister main body , in liquid ratio 
heavydifference of first component and second component in 
addition to rising current , with vapor pressure difference of 
third component fractionize from porous article with mixing 
effect of the rising current which is done, as for coolant 
component in liquid phase L circulating fluid moving, 
Always, without requiring power churning, coolant 
component scattering makeseasily in liquid phase , mixed 
coolant of uniform 3component is formed rapidly, itgroans. 

porous article of inlet part of coolant component , as Figure 1 
(a ), shown in (b ),is good even with those of disk shape 
which possesses multiple pore 15* inaddition as Figure 2 (a ), 
shown in (b ), is good even with sphere 24 which possesses 
multiple pore 25*. 

[0083] 

As for inlet part of coolant component , when canister 
stationary type is somethingof large type relatively, as shown 
in symbol 14 of Figure 1 (a ) (b ),through valve 16 from 
bottom 1 2 of canister main body 1 1 , it is desirable to 
beconnected to terminal of liquid transport tube 13 which is 
inserted in bottom vicinity . 

On one hand, canister like for example gas cylinder when 
relative and it issomething of portable type with miniature etc, 
as shown in Figure 2 (a )(b ), it inserts liquid transport tube 23 
which reaches to bottom vicinity of canister main body , via 
valve 26 from top 22 of container main body 21 on canister 
inside edge end of this liquid transport tube 23, it ispossible to 
form inlet part 24 which consists of spherical shape porous 
article which possesses for example multiple pore 25*. 

[0084] 

Aforementioned which, as for mixed coolant which is 
produced inside the canister , other way it is possible to 
remove from removal port (not shown ) which isprovided. 
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[0086] 
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6 -C&y,HFC125 a)«JtM*< 1-190 T*fc£<7> 

x\ tomt 0.016 i?fcy, zcDiSJta^ircfeo 

T\ B*t»M:Llcft#<fa*^*l***t* 0 
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In addition, liquid transport tube 13 in Figure 1 (a ) and liquid 
transport tube 23 in Figure 2 (a )via, with canister internal 
pressure , or through gear pump (not shown ) etc, it is possible 
alsoto remove. 

[0085] 

When manufacturing method of mixed coolant which consists 
of coolant component of 3 kinds which are based on Claim 3 
of this invention is executed, ambient temperature similarity 
to description above, is not something which especially 
islimited. 

Main point be able to mix each component of mixed coolant 
with liquid state , if liquid ratio heavy high/low difference , 
which at same time you follow this invention and temperature 
which can form vapor pressure difference should have been 
selected. 

Really on, - canister internal liquid phase temperature and 
selecting temperature of theintroduction liquid component are 
desirable 100 deg C or inside range of 40 deg C. 

. with temperature which is lower than 100 deg C liquid state 
component is a possibility which clotting is done and is not 
desirable. 

In addition because with temperature which exceeds 40 deg 
C, coolant component being liquefied gas generally, when 
laws and regulations of high pressure gas is received, itis it is 
not desirable. 

[0086] 

When aforementioned method of this invention is executed, 
coolant component which liquid phase inside canister and it 
tries to introduce liquid ratio heavy difference larger one 
blending efficiency improving does not have necessityto say, 
but lower limit always does not fix with selection of coolant 
component which it should mix. 

If there is a liquid ratio heavy difference of 0.01 or more 
generally, the method of this invention can be executed 
smoothly. 

When mixing HFC 125 to HFC134a in for example 25deg C, 
because liquid ratio of HFC134a heavy with 1.206, liquid 
ratio of HFC 125 1. 190 is heavy, thedifference with 0.016, in 
this liquid ratio heavy difference, satisfactory rnixtureis 
achieved to power unstirred . 

[0087] 

In addition, vapor pressure difference of third coolant 
component which it tries to introduce,larger one being a rising 
current mixing effect improving does not have thenecessity to 
say, if, but in general there is a vapor pressure difference of 1 
bar ormore, method of this invention can be executed 
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smoothly. 
[0088] 

According to manufacturing method of mixed coolant which 
consists of coolant component of theaforementioned 3 kinds 
of this invention , to power unstirred , is possible thefact that 
it mixes coolant component in efficient with mixer and the 
pump circulation . 

But in case of especially large type canister , installing mixer 
and the pump circulation device , it is possible to agitate 
interior . 

[0089] 

Those of vertical type were used at time of 
above-mentionedexplaining, as mixing vessel , but applicable 
range of this invention is not somethingwhich is limited in 
this, it is possible also, there is notrestriction in configuration 
and volume of vessel to use canister of horizontal type . 

In addition, it is not something where also structure , 
position , opening area etc of liquid phase component inlet 
part is limited on especially description above. 

Furthermore, combination and composition proportion , of 
coolant component method of the types and volume , heating 
and cooling of pump which is used. Or it is not something 
which is limited in those which are stated in this specification 
concerning supplementary stirring means etc. 

[0090] 

Above with method of this invention which is explained, it 
seems that isshown in for example Table 10 , when those 
which are known from until recently as mixed coolant , easily 
it can produce not only, developing novel mixed coolant 
regardless of size of manufacturing scale , experimental at 
time of mixture,without using test equipment of 
mixer-equipped which requires complex sealingup means , 
Trial manufacture coolant can be produced easily. 

[0091] 

[Table 10 ] 
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R502 

R407C 

R403B 

R404A 

R410A 


HCFC22/CFC1 1 5 
HFC3 2/HFC125/HFC134a 
HC2 90/HCFC2 2/FC21 8 
HFC125/HFC143a/HFCl 34a 
HFC3 2/HFC1 2 5 


48. 8/5 1. 2 
2 3/2 5/5 2 
5/5 6/3 9 

4 4/5 2/4 

5 0/5 0 



[0092] 

'So 



(SiMSfiy i) 

E] l(a)(b)l::iSLfcS* 25 deg C icfc 

INT, HFC32(23 1£%). HFC125(25 

HFC134a(52 II%)A N b^^) 3 fiWJ^IMfcJ* 
" -5fr»(iIf*rR407Cj)* 500kg ^ig-T-So 



3IASP 14 lC»BH**lfc^»«>«lfl- 15-1*. * 

©»bbpm^2i»* 13 commmtmL<t5 

[0093] 

fifctffcLT 3 J*#**rt>5*tt«*<*t x HFC134 
a(260kg)£. # 16. £»« 13 *gASfl 14 £ 
|8fiLT8**(* 11 rtlcSAUco 

[0094] 

te<0 2 BR»a>J»AIll* ©ftSl-IBLT. 25 deg 
HFC134a HFC125 fc^&ftSMifl^tt 67. 

5:32.5 mmtstoamuMtti 1.208 -efcy. -ft 

I* HFC32 ©*tt*(0.961)<fcy*l^?>* x S>* 
HFC125 £*-J*#tUHFC32 Z&^J&ttt 
LTiBSU Z(7)IIIl¥T*HFC125(125kg)2iU : HF 
C32(115kg)£. # 16. SXI 13 fttf»A« 14 
*«*LT8**(* 11 rtlC^ALfco 



[0092] 

[Woiking Example (s )] 

this invention furthermore is explained in detail below, with 
Working Example . 

(Working Example 1 ) 

HFC32 (23 weight % ), HFC 125 (25 weight % ) and 3 
-component system nonazeotropic mixed coolant where it 
consists of HFC134a (52 weight % ) (common name "R407C 
") 500 kg is produced making use of canister which is 
shownin Figure 1 (a ) (b ), in 25 deg C. 

In device of Figure 1 (a ) (b ), as for multiple pore 15* which 
was formed to inlet part 14 which is a disk shape porous 
article , entire opening area cross-sectional area of liquid 
transport tube 13 ismade equal. 

[0093] 

First, it introduced into canister main body 1 1 HFC 134a (260 
kg ) whose in 3 component the liquid ratio heavy is highest 
making use of unshown gear pump , as first component , via 
the valve 16, liquid transport tube 13 and inlet part 14. 

At time of introduction end, inlet part 14 was soaked in liquid 
phase L. 

[0094] 

At time of decision of introduction sequence of other 2 
component , itcompared liquid ratio heavy in 25 deg C. 

weight proportion which consists of HFC 134a and HFC 125 
approximately67.5: liquid ratio of 32.5 blend as for heavy 
with 1.208, as fortius the liquid ratio of HFC32 heavy (0. 
961) from a higher place, it designated the HFC 125 as second 
component , it selected HFC32 it introduced into canister 
main body 1 1 with this order as third component , HFC 125 
(125 kg ) and HFC32 (1 15 kg ), via the valve 16, liquid 

, *,,u„ i o i — 1 * 
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[0095] 

ft HFC134a (Dm%^t< 6.65bar T*fc6lC*tL 
Tt&-|&#HFC125 <DM%Rtf 13.77bar <tB 
<,*fc.C*l&©a^«l©3K«UI* < 8.93bar T? 
&£l::»LT* = J*# HFC32 (DjRftEA* 16.9 
lbar 

[0096] 

Z*tl=«fcy, 500kg (7) R407C *«»U6T? 

[0097] 

(IttfMH 1) 

fcRHtl-LT. 500kg CD R407C ^Siiifi^o 

E3 4 <DS» 40 I*. 41 (DTlSii 42 |cj£ 

43 fetter* 46 4<»lt6*L. 46 

[0098] 

Ml^ SS-jSEfl^LT HFC134a(260kg)£. 0 

|g- J&#HFC125(125kg)<D#AlC[&LT[£. 
XmA?$>Z.ttfr*$tztf. * = HFC32(1 



[0099] 



transport tube 13 and inlet part 14. 
[0095] 

At time of introduction of second component , third 
component , vapor pressure of first component HFC134a 
vapor pressure of second component HFC 125 13.77 bar was 
high they are 6.65 bar vis-a-vis, in addition, vapor pressure of 
these blend could introduce withonly vapor pressure 
difference vapor pressure of third component HFC32 16.91 
bar from high place,without using gear pump they are 8.93 
bar vis-a-vis. 

[0096] 

sampling it designated liquid phase L inside canister main 
body 1 1 as timewise , when composition proportion of liquid 
phase is pursued due to [gasukuromatogurafii ], with 
approximately 1 hour it arrived in composition proportion of 
objective and stabilized. 

Because of this, it could produce R407C of 500 kg efficiently. 
[0097] 

(Comparative Example 1 ) 

Other than using canister 40 which is shown in Figure 4 
R407C of500 kg is produced with as similar to Working 
Example 1. 

As for canister 40 of Figure 4 , it can provide liquid transport 
tube 43 having valve 46 in top 42 of canister main body 41, 
coolant component of liquid state is introduced into top of 
canister main body 4 1 via this valve 46, it groans. 

[0098] 

First, it introduced HFC134a (260 kg ), making use of 
unshown gear pump as the first component . 

Could introduce with only vapor pressure difference , at time 
of introductionof second component HFC 125 (125 kg ), 
without using gear pump , but vapor pressure difference to 
becomesmall midway at time of introduction of third 
component HFC32 (1 15 kg ), becauseit became introduction 
difficult, it pressurized introduced making useof gear pump 
inevitably. 

this result, method of Comparative Example 1 came to point 
of withconsuming many electric power energy in comparison 
with method of Working Example 1. 

[0099] 

UntO sampling it designates liquid phase L inside canister 
main body 41 as timewise ,when composition proportion of 
liquid phase is pursued due to [gasukuromatogurafii ], it 
arrives in composition proportion of objective and stabilizes 
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[0100] 



AW**. »AL*94:'r*a»J*lllrt#(») 
(05SltM* < S*rtl-'*"'CI-*ASlF»©SS 3 ta L 

a>itM«fcy*Aafticfct^r««i:*cfc5icai 



[0101] 

(ttlMH 2) 
HJSflJ l 

tra«l-Hl(a)(b)lc*-rS»10*fflL\fcf£L 
SS-&jjt»fl)SIAIBJ**i»l=L"C 500kg (O R407 

c 

•tDIC. H«L<ft^*>^*fflt^T HFC32 
(115kg)£S3§*<* 11 icSALfco 
^L^T7K>^*fflt^riC HFC125(125kg)£ 

Atf^-r. *T*>^*fflt x TlnEL-C»AL 

fee 

fi&(7> HFC134a(260kg)<DSAlC[igLTti£<7> 
TSALfeo 

[0103] 

(HMS^J 2) 

EI 2(a)(b)lC*^*«©S* 20 JS*4 
^LT HFC134a ^#>}&£2*ltz HFC125 » 
IS HFC32 CDfiat")^^ 48:52 OftiMItaM 
fc*ffltV25 deg C iCjSlvC R407C * 100kg 

[0104] 

El 2(a)(b)CD^Ss 20 fi> ft«tt<D©**(* 21 
(7)11 pP 22 A*&*«flHM=a**M* 23 A< 
»A**u cuosisa* 23 (DS»rt«is*i^« 
^TH**^?>«t*i»A» 24 *<3£***tTl**o 



24 hours or more were required. 
[0100] 

Working Example 1 

If with Comparative Example 1 is compared, in order liquid 
ratio of this said coolant component (Group)which it tries to 
introduce introduction sequence of coolant component 
(Group), heavy inside canister low to become already from 
density of liquid phase L of ^introduction being completed 
in introduction temperature coolant component which at 
sametime it tries it will select, to introduce, With 
manufacturing method of mixed coolant of this invention 
which is introduced alreadyinto interior of liquid phase L of 
introduction being completed inside canister , it understands 
that quite mixed coolant can be producedefficiently. 

[0101] 

(Comparative Example 2 ) 
Working Example 1 

R407C of 500 kg is produced with making use of canister 10 
whichis shown in same way in Figure 1 (a ) (b ), however 
with introduction sequence of blended components as 
opposite. 

First, HFC32 (1 15 kg ) was introduced into canister main 
body 1 1 making use of the unshown gear pump . 

Next, without using gear pump it tried to introduce HFC 125 
(125 kg ), butnot be able to introduce because pressure 
difference of opposite is attached,pressurizing making use of 
gear pump , it introduced. 

Because pressure difference of opposite is attached at time of 
theintroduction of last HFC134a (260 kg ), pressurizing 
making use of the gear pump , it introduced. 

this result, method of Comparative Example 2 came to point 
of withconsuming many electric power energy in comparison 
with method of Working Example 1 . 

[0103] 

(Working Example 2 ) 

Making use of canister 20 of portable type which is shown in 
Figure 2 (a )(b ), as starting material R407C 100 kg is 
produced weight proportion of the HFC 125 and HFC32 
which HFC134a , beforehand are mixedapproximately 48: 
making use of azeotrope-like blend of 52, in 25 deg C. 

[0104] 

As for canister 20 of Figure 2 (a ) (b ), liquid transport tube 23 
which from top 22 of canister main body 2 1 of long tubular 
reaches to bottom vicinity is inserted, the inlet part 24 which 
consists of spherical shape porous article on canister inside 



Page 36 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat Pending Ser. No. 10/367,296) 



JP3127138B2 
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[0105] 

HFC134a<D;"$j±fi7b< 1.206 "Cfcy* Mififio^ 
(D&ttStf 1.069 TffcSfcd%^&. *— l&ftt 
LT HFC134a £i!3EU 52kg HsfL* 
L^T7K>^*fflt^T# 26,Mf 23 fttf» 
ASP 24 £^SLT^Ss*(* 21 rtlcSALfco 

z(osaicj:ot, sasp 24 asm L 

[0106] 

J*#fcLT«nB(D HFC125/HFC32 B 
*&1$D(48kg)£. *ASfl 24 t«*LtWI*f* 2 

l WlcSAUco 

C©HS.*-fifc# HFC134a 0l»E 6.65bar 
lCht^<.HFC125/HFC32 il^WHDjRftE** 16. 
6bar fc* WC* *Zlja#l**7JK>^«affl 

[0107] 

^(t 21 L ^^B#WlC-9->^'J> 

ztticcty Ri«6a©s*rt"cja*cfe< iook g <d 

R407C *«JM-*ci:*«-c*fc. 

[0108] 

(itttffl! 3) 

El 5 |cjS-rM*ttffl-i"*lil»W**iS«l 2 £H 
t$|CL"t\ 100kg <D R407C SSUift^ £o 

El 5 <DS» 50 It. Sff#<D^Ss*<* 51 (DTK 
52 lcat5fc« 53 fctf # 56 *<16I+**L, C(0 
# 56 ***LT«ttO>»*rt»*<*»*i* 5 
1 (DliailcSA^tt^cfe^l^oTt^o 

[0109] 

JfttOI^ *-J*#iLT HFC134a(52kg)£. El 
^Ud:l^T7K>^fflt^T^ALfco 

3fet^-CSt^fifiW 2 4:B«0) HFC125/HFC32 
^(48kg)^^ALtr:o 
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edge end of this liquid transport tube 23 ismounted. 

As for multiple pore 25* which was formed to this inlet part 
24, entire opening area the cross-sectional area of liquid 
transport tube 23 is made equal. 

[0105] 

liquid ratio of HFC134a heavy with 1.206, selected HFC134a 
liquid ratio of aforementioned blend from place where 1.069 
is heavy, as first component , introduced into canister main 
body 21 via valve 26, liquid transport tube 23 and inlet part 
24 the52 kg , making use of unshown gear pump . 

With this introduction, inlet part 24 was soaked in liquid 
phase L. 

[0106] 

Next it introduced into container main body 21 
aforementioned HFC 125/HFC32 blend (48 kg ), via the inlet 
part 24 as second component . 

At time of this , in comparison with vapor pressure 6.65bar of 
first component HFC134a ,because vapor pressure of HFC 
125/HFC32 blend 16.6 bar is high, as for second component 
could introduce with only vapor pressure difference without 
using gear pump . 

[0107] 

sampling it designated liquid phase L inside canister main 
body 21 as timewise , when composition proportion of liquid 
phase is pursued due to [gasukuromatogurafn ], with 
approximately 1 hour it arrived in composition proportion of 
objective and stabilized. 

Because of this it was possible to produce R407C of 100 kg 
efficiently inside canister of portable type . 

[0108] 

(Comparative Example 3 ) 

Other than using canister which is shown in Figure 5 R407C 
of 100 kg is produced with as similar to Working Example 2 . 

As for canister 50 of Figure 5 , it can provide liquid transport 
tube 53 having valve 56 in top 52 of canister main body 51 of 
long tubular , coolant component of liquid state isintroduced 
into top of canister main body 5 1 via this valve 56, it groans. 

[0109] 

First, it introduced HFC134a (52 kg ), making use of unshown 
gear pump as the first component . 

Next HFC 125/HFC32 blend (48 kg ) which is similar to 
Working Example 2 was introduced. 

At time of introduction, only vapor pressure difference 
depending without using gear pump , it was possible to 
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[0111] 

H*S#J2 



[0112] 

(JttRftl 4) 



fcia«icH 2(a)(b)ic^-r^s 20 &mi\ fct=L 

a^J*»0)»A«IJ**ittl=L-C 100kg CD R407 

HiSLai^*T*>^*fflt^T HFC 12 
5/HFC32 ?ffi«&4*)(48kg)^§§5*<* 21 IC^AL 

^^-e^77K>^ffl^-Tl^ HFC134a(52kg)£ 
LT*ALfco 

C©lg», Jtttfl|4©*ttl**lSfll2a>*3SI= 
[0113] 
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introduce, but lengthy was requiredfrom in case of Working 
Example 2 . 

[0110] 

Until sampling it designates liquid phase L inside canister 
main body 5 1 as timewise ,when composition proportion of 
liquid phase is pursued due to [gasukuromatogurafii ], it 
arrives in composition proportion of objective and stabilizes 
24 hours or more were required. 

[0111] 

Working Example 2 

If with it compares Comparative Example 3, in case of 
portable type canister , in order the liquid ratio of coolant 
component which it tries to introduce introduction sequence 
of coolant component ,heavy inside canister low to become 
already from density of the liquid phase of introduction being 
completed in introduction temperature as it selects,coolant 
component which is introduced from after with manufacturing 
method of this invention which is introduced into interior of 
liquid phase inside canister , It understands that quite it can 
produce mixed coolant efficiently. 

[0112] 

(Comparative Example 4 ) 
Working Example 2 

R407C of 100 kg is produced with making use of canister 20 
whichis shown in same way in Figure 2 (a ) (b ), however 
with introduction sequence of blended components as 
opposite. 

First, HFC 125/HFC32 blend (48 kg ) was introduced into 
canister main body 21 making use of the unshown gear 
pump . 

Next, without using gear pump it tried to introduce HFC 13 4a 
(52 kg ), butnot be able to introduce because pressure 
difference of opposite is attached,pressurizing making use of 
gear pump inevitably, it introduced. 

this result, method of Comparative Example 4 came to point 
of withconsuming many eiectric power energy in comparison 
with method of Working Example 2 . 

[0113] 

Until sampling it designates liquid phase L inside canister 
main body 2 1 as timewise ,when composition proportion of 
liquid phase is pursued due to [gasukuromatogurafii ], it 
arrives in composition proportion of objective and stabilizes 
Comparative Example 3 compared to althoughit was 
shortened, required lengthy in comparison with Working 
Example 2 . 
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[0114] 

H l(a)(b)lC^Lfc#§§ 10 25 deg C (C 

fcl FC218(39 fifi%). HCFC22(56 M&%) 
&tfHC290(5 3 f&ftjfzm&fii 

i«(ii^rR403Bj)^ sookg »jft-r* 0 

[0115] 

fiE^tLT 3 FC218(1 
95kg)£^Ss*{* 11 iC^ALfco 

25 deg Clc33lt-5aJtK*Jt«Lfco 

FC218 £ HCFC22 41:59 

©a*4to«>«u:mi* i.248 iffcy . -tti* hc2 

90 (D?aJt*(0.492)«fey *l*£:C%**Su HCFC2 
2 Zl jjt»tL. HC290 = fiMteLTM 
U C©*flp-e**t-P*t© 280kg St; 25kg £^ 
•l*j|::»ALfc. 

[0116] 

»-jjt»©JiAI=»L-Ctt. *— FC218 
<D^^EE8.8bar IChb^TlS— fi£#HCFC22 (D 
JKftEft* 10.44bar irlSl^C^Tb^ 4rT7K> 

[0117] 

— fiE^tOa^ttrojRfitffi** 12.1bar T*fc£ 
[CfctLT^HEE^ HC290 OSI^EE** 9.52bar 



*C^S**(*llfi©»*BL*20 deg CIC 
ftWLXMfMZ* 10.59bar JftJtSfi 1.27 £ 
U HC290 £ 30 deg C icAia 

LTa£SU±£ 12.2bar. JfcJfcKS 0.476 tLtzt<- 

HJ&#HC290 11 fcllcSA-f £-<k 

[0118] 

Sl^lwIijiiLS^Lfco 



[0114] 

(Working Example 3 ) 

FC218 (39 weight % ), HCFC 22 (56 weight % ) and 3 
-component system mixed coolant where it consists of HC 
290 (5 weight % ) (common name "R403B ") 500 kg is 
produced making use of canister 10 which is shownin Figure 
1 (a ) (b ), in 25 deg C. 

[0115] 

First, FC218 (195 kg ) whose in 3 component liquid ratio 
heavy is highest makinguse of unshown gear pump , as first 
component was introduced into canister main body 1 1 . 

Next, it compared liquid ratio heavy in 25 deg C in order to 
decide introduction sequence of other 2 component . 

weight proportion which consists of FC218 and HCFC 22 
approximately 4 1 .liquid ratio of blend of 59 as for heavy with 
1.248, as for this the liquid ratio of HC 290 heavy (0. 492) 
from a higher place, it designated the HCFC 22 as second 
component , it selected HC 290 introduced respective280 kg 
and 25 kg into canister with this order as third component . 

[0116] 

At time of introduction of second component , in comparison 
with the vapor pressure 8.8bar of first component FC218 
could introduce with only vapor pressure difference vapor 
pressure of second component HCFC 22 10.44 bar from high 
place, without using gear pump . 

[0117] 

Because vapor pressure of blend of first component and 
second component vapor pressure of third component HC 290 
9.52 bar is low they are 12. 1 bar vis-a-vis next at thetime of 
introduction of third component , vapor pressure difference of 
opposite wasattached, introduction could not do with vapor 
pressure difference . 

Then, cooling liquid phase L inside canister main body 1 1 in 
20 deg C, it designates vapor pressure as 10.59 bar , liquid 
ratio heavy 1.27, on one hand, heats third component HC 290 
to30 deg C and because when vapor pressure is designated as 
12.2 bar , liquid ratio heavy0.476, vapor pressure difference 
becomes correct, also liquid ratio heavy difference expandsto 
positive direction , It was possible to introduce third 
component HC 290 into canister main body 1 1 without using 
gear pump . 

[0118] 

sampling it designated liquid phase L inside canister main 
body 1 1 as timewise , when composition proportion of liquid 
phase is pursued due to [gasukuromatogurafii ], with 
approximately 1 hour it arrived in composition proportion of 
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ZtllZ&). a^cfe< 500kg <D R403B *<*IJ6T? 

ZtZo 

[0119] 

(Jtttffll 5) 

El 4 Ic^LfcTISPI z$im A P *«BB □ SftfcS* 
40 £«ffl1^5iartl*3lifi0i 3 tlll^l^LT. 50 
0kg (D R403B ^SlJSt" &o 
25 deg ClCfcLNTSU]l^m-^<tLTFC2 
18(195kg)£, H»L«tl^7?K>^»l^S 

JfclcSI— HCFC22(280kg)^^fT7K>^^ 
[0120] 

^IClgH HC290(25kg)<DSAlcR&LTI* . 

«B©?ft4l L £ 20 deg C CJfrSIU — 
J&#HC290£30 deg C lC*nffiLTS«*tfc 4 

tft<*Al"*^i:t*<Tf#fc*^ USS^J 3 (Dig 
[0121] 

mmm 3 <tj±$&#] 5 fc*jt«-r*n<, *«swa> 



[0122] 

(Jt«0» 6) 



^nflllcBI l(a)Cb)l=*-r*» 10 25 de 

g C icftlvC. fct£US-&fifc^<DSAIIli¥S^ 
ICLT 500kg CD R403B £o 

MIC. BjSL<tL^T*>^*ffll^T HC290 
(25kg)*8»lcS|ALfco 

HCFC22(280kg)^ P^lCLTSALfco 
SIC FC218(195kg)^T7t?>^ffll^-ri^H 



objective and stabilized. 

Because of this, it could produce R403B of 500 kg efficiently. 
[0119] 

(Comparative Example 5 ) 

liquid inlet other than using canister 40 which aperture is done 
produces R403B of 500 kg in top which is shown in Figure 4 
withas similar to Working Example 3. 

In 25 deg C first, it introduced into canister main body 41 
FC218 (195 kg ), makinguse of unshown gear pump as first 
component . 

Next introduced second component HCFC 22 (280 kg ) with 
only vapor pressure difference without using the gear pump , 
but lengthy was required from in case of Working Example 3. 

[0120] 

Next it cooled liquid phase L of blend of fust component and 
second component inside canister main body 4 1 in 20 deg C 
at time of introduction of the third component HC 290 (25 
kg ), on one hand, heated third component HC 290 to 30 deg 
C and when itintroduces into canister main body 41, it was 
possible to introduce without using gear pump , but lengthy 
was required from in case of Working Example 3 . 

[0121] 

Until sampling it designates liquid phase L inside canister 
main body 41 as timewise ,when composition proportion of 
liquid phase is pursued due to [gasukuromatogurafii ], it 
arrives in composition proportion of objective and stabilizes 
24 hours or more were required. 

If Working Example 3 and Comparative Example 5 are 
compared, with manufacturing method of mixed coolant of 
this invention , it understands that quite it can produce mixed 
coolant efficiently. 

[0122] 

(Comparative Example 6 ) 
Working Example 3 

R403B of 500 kg is produced with making use of canister 10 
whichis shown in same way in Figure 1 (a ) (b ), in 25 deg C, 
however with introduction sequence of blended components 
as opposite. 

First, HC 290 (25 kg ) was introduced into canister making 
use of the unshown gear pump . 

Next it introduced HCFC 22 (280 kg ) in same way. 

Furthermore it tried that without using gear pump will 
introduce the FC218 (195 kg ) with only vapor pressure 
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Z(Dt£ HC290 <D&J*fil* 0.492. HCFC22 0) 
ifctfcfil* 1.19K HC290/HCFC22 S^«!0>$ft]t 
1.069. FC218 (DJSJtBI* 1.323 "Cfeotco 



[0123] 



[0124] 

(SUM 4) 

El 3 |Z*-rS**fflt\25 deg C iCfctvT.H 
FC125(44 mS%). HFC143a(52 B*%)&tf HF 
C134a(4 fi*%)^b<t£ 3 fiK^S3^*^Jlo 
#5KJl^rR404A-l)£ 500kg »jft-*-*o 

[0125] 

El 3 iz^m 30 I*. WEESIM*»*f*(Jil 
T ^icr$#*(*jtL^)3i<DJ6W*1liiL"C 

siki 33 ot» as*u za>jaia« 33© w»* 



SftfcagASfl 34 



33 0)M#M»*l*, # 36 S^LTBV 

SASH 34 I*. rtSU4<ffia«*tfcRlltt^TL 

(***6&y* *<DTBBI*3iM 33 
±Sil4^«fl)M7L35-ICcko-CM*(*3i 1*1 

Z<D«L 35-fl>«IIBPlBW*a** 33 00r 

— * % m$**fo 31 <Diiflsis«a>M* x &i*tt 

<g 37 *<5l#a**u€M**f* 31 rtOfftt L 

tf.JMtStfF 38a, SMtHM*^ 39.S^«t 
38b *M*«*LT2ijfc« 33 ICflflS**!, 

[0126] 



difference , but not be able to introduce because the pressure 
difference of opposite is attached, pressurizing making use of 
gear pump ,it introduced. 

At time of this liquid ratio of HC 290 as for heavy 
0.492,liquid ratio of HCFC 22 as for heavy 1.191, liquid ratio 
of HC 290/HCFC 22blend asfor heavy 1.069, liquid ratio of 
FC218 1.323 it was heavy. 

[0123] 

Until sampling it designates liquid phase L inside canister 
main body 1 1 as timewise ,when composition proportion of 
liquid phase is pursued due to [gasukuromatogurafii ], it 
arrives in composition proportion of objective and stabilizes 
Comparative Example 5 compared to althoughit was 
shortened, when you compare to Working Example 3, 
required lengthy . 

[0124] 

(Working Example 4 ) 

HFC 125 (44 weight % ), HFC 143a (52 weight % ) and 3 
-component system nonazeotropic mixed coolant where it 
consists of HFC134a (4 weight % ) (common name "R404A 
'•) 500 kg is produced making use of canister which is 
shownin Figure 3 , in 25 deg C. 

[0125] 

As for canister 30 which is shown in Figure 3 , pressure 
resistant sealed container main body (Below, simply "canister 
main body " with you call ) penetrating bottom of 3 1, liquid 
transport tube 33 is inserted, canister main body inside edge 
end of this liquid transport tube 33 isconnected to inlet part 34 
which is arranged in bottom vicinity . 

canister outside edge end of liquid transport tube 33, through 
valve 36, is connected to unshown coolant component storage 
tank . 

inlet part 34 consists of disk shape porous article where 

interior makes cavity , the bottom surface is connected by 

liquid transport tube 33, top with multiple pore 35* aperture 

has made inside canister main body 3 1 . 

Entire opening area of this pore 35* cross-sectional area of 

liquid transport tube 33 is made equal. 

On one hand, branch tube 37 is pulled out from wall surface 

of top vicinity of canister main body 3 1 , liquid phase L inside 

canister main body 3 1 , sequential goes by way of the liquid 

circulation valve 38a, liquid circulation pump 39, and liquid 

circulation valve 38b and circulates to liquid transport tube 33 

it groans. 

[0126] 
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MlCj$flfIg# 38a,38b ZfflC. BffiL&l*^ 

j$l±fi;a<ilSI^HFC134a(20kg)£. # 36, itjfcf 
33 RtfSASH 34 ^fil/C^SS^tt 31 

[0127] 

te<©2j£#(DigAliIF*CD,*£IC|®LT.25 deg 

HFC134a <tHFC125 ijb*&#&M*SI'fr#$l 8.3: 
91.7 ©jE^*0>aik«l* 1.192 t»fcy, 
HFC143a 0>}SifcM(0.931)J:y»l^«-?>**&* 
HFC125 Z%-rfLfttL.HFCU3a = 
tLTjSSEU C0IIIJ?T- HFC125(220kg)&tf 
HFC143a(260kg)£, # 36. SIM 33 &tf *A 
S15 34 S«SLTS«*#31 rtl=»ALfc. 

[0128] 

Jg-J*» HFC125 (DSAI-KLTliMflfiWlC 
^77K>^*«fflUfc*<. *-J*#HFC134a<D 
j5SSU£6.65bar lCht-<THFC125 <DsltU±# 1 
3 77bar tMlWB* /h*l*«*X*/l*4r— "C 
il-^AN|c^A-r-SCi:A<T'#fco 

= HFC143a 0>S AlCfiSLTfi, IT 
fa<7> HFC134a/HFC125 CD 2&^U±# 13.1 

5bar 1?ifey, CttlCif<Tm = ^ HFC143a 
(DalSiEEtf 12.61bar b&KMOmtRE&t&'a 

£t-C<7><h£, 5*M# 38a. ;$0flgtf>^ 39, 

&t;j«»ai# 38b *v63Sf*»a**wtt*-tt, 

31 rtOjSffl L 33 SilCX 

[0129] 

a**ift»u=t^%» » 30 »miTf b w<d«sk 

Z+LlC«ky. 58j^£< 500kg CD R404A tfWt'&X' 

[0130] 

(tfc»« 7) 



You closed liquid circulation valve 38a, 38b first, you 
introduced into canister main body 3 1 HFC 134a (20 
kg )whose in 3 component liquid ratio heavy is highest 
making use of unshown gear pump ,as first component , via 
valve 36, liquid transport tube 33 and inlet part 34. 

With this introduction inlet part 34 was soaked in liquid phase 
L. 

[0127] 

At time of decision of introduction sequence of other 2 
component , itcompared liquid ratio heavy in 25 deg C. 

weight proportion which consists of HFC 1 34a and HFC 125 
approximately 8.3:liquid ratio of 91.7 blend as for heavy with 
1.192, as for this liquid ratio of HFC 143a heavy (0. 931) 
from a higher place, it designated HFC 125 as second 
component , it selected HFC 143a it introduced into canister 
main body 3 1 with the this order as third component , HFC 
125 (220 kg ) and HFC 143a (260 kg.), via valve 36, liquid 
transport tube 33 and inlet part 34. 

[0128] 

gear pump was used for auxiliary at time of introduction of 
second component HFC 125 because vapor pressure of HFC 
125 13.77 bar is high, but incomparison with vapor pressure 
6.65bar of first component HFC134a , it was possible to 
introducerapidly with small electric power energy . 

In addition vapor pressure of aforementioned HFC134a /HFC 
125blend being 13.15 bar attime of introduction of third 
component HFC 143a, because vapor pressure of the third 
component HFC 143a 12.61 bar to be low became vapor 
pressure difference of opposite in comparisonwith this, 
pressurizing making use of gear pump , it introduced. 

In addition at time of this , circulation system which consists 
of the liquid circulation valve 38a, liquid circulation pump 39, 
and liquid circulation valve 38b operating, it circulated liquid 
phase L inside the canister main body 3 1 , via liquid transport 
tube 33. 

[0129] 

sampling it designated liquid phase L inside canister main 
body 3 1 as timewise , when composition proportion of liquid 
phase is pursued due to [gasukuromatogurafii ], with 
approximately 30 min it arrived in composition proportion of 
objective and stabilized. 

Because of this, it could produce R404A of 500 kg efficiently. 
[0130] 

(Comparative Example 7 ) 
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R404A Zm&i-Zo 



Mlc % 0*Lfcl^77K>:7£ffll*T HFC14 
3a(260kg)£#S*<* 31 fllC^AU Kl^VM 
ifclC HFC125(220kg)Rl/ HFC134a(20kg)£^ 

Z(Dt£, HFC143a (bfettmit 0.931 T'foV. H 
FC125 (DiSJtSI* L190 XfoV % £fcHFC143a/ 
HFC125 S*ttfl!)aJt«l* 1.035 T'fcy . HFC1 
34a <D»J*«4 1.206 X&yotzo 

[0131] 

sic, njfctfj 4 &n«Ricjft«ii# 38a. »iv m 
7fs>7 39. at/»!tJ»# 38b frttzmmik* 

31 l*|(D5Sffi^B#Mlc^>^U>y 

[0132] 

(mmm 5> 

Ei 2(a)(b)ic*-r prima©®* 20 &mi\ is*4 

irLT HFC134a W>ftLGZ*ltz HFC125 & 
HFC143a (DfiMfll^&J 45.8:54.2 (D)^%t 
&mi\ 25 deg C IZfcl^T R404A £ 100kg Si 

[0133] 

HFC134a©«tt«3^ 1.206 t?fcy. WE»** 
LTHFC134a^ilSL. -?-<D4kg£. HSUtl* 

ify^zf&m^x. # 26. 23 Rl/iA 

Sfl 24 LT«**(* 21 fllCaSALfco 

[0134] 

3R|C«-fiR»tLTffirlB© HFC125/HFC143a 

/H^(96kg)£, mmi^xmx^ 24 

Z(Dffi, m—f£ft HFC134a ©*R§U± 6.65bar 
iCtt^. HFC125/HFC143a;l^^©^^IEEA < 1 
2.25bar tM^(OX\ «~ jjW*l*/J*2Fl*«*X 



Making use of canister which is shown in Figure 3 R404A of 
500 kg is produced to similar to Working Example 4, 
however with introduction sequence of blended components 
as opposite. 

First, HFC 143a (260 kg ) was introduced into canister main 
body 3 1 making use of the unshown gear pump , next HFC 
125 (220 kg ) and HFC134a (20 kg ) was introduced into the 
canister main body 31 in sequential making use of gear 
pump . 

At time of this , liquid ratio of HFC 143a as for heavy 
with0.931, liquid ratio of HFC 125 as for heavy with 1. 190, in 
addition the liquid ratio of HFC 143a/HFC 125blend as for 
heavy with 1.035, liquid ratio of HFC134a 1.206 it was 
heavy. 

[0131] 

Furthermore, circulation system which consists of liquid 
circulation valve 38a, liquid circulation pump 39, and liquid 
circulation valve 38b insame way as Working Example 4 
operating, it did liquid circulation . 

Until sampling it designates liquid phase inside canister main 
body 3 1 as timewise ,when composition proportion of liquid 
phase is pursued due to [gasukuromatogurafii ], it arrives in 
composition proportion of objective and stabilizes it required 
lengthy from the Working Example 4, it consumed also 
electric power which therefore is required incirculation more. 

[0132] 

(Working Example 5 ) 

Making use of canister 20 of portable type which is shown in 
Figure 2 (a )(b ), as starting material R404A 100 kg is 
produced weight proportion of the HFC 125 and HFC 143 a 
which HFC134a , beforehand are mixedapproximately 45.8: 
making use of 54.2 blend , in 25 deg C. 

[0133] 

liquid ratio of HFC134a heavy with 1.206, selected HFC134a 
liquid ratio of aforementioned blend from place where 1 .035 
is heavy, as first component , introduced into canister main 
body 2 1 4 kg , making use of the unshown gear pump , via 
valve 26, liquid transport tube 23 and inlet part 24. 

[0134] 

Next as second component it introduced into canister main 
body 21 via inlet part 24 with theaforementioned HFC 
125/HFC 143ablend (96 kg ), as similar. 

At time of this , in comparison with vapor pressure 6.65bar of 
first component HFC134a ,because vapor pressure of HFC 
125/HFC 143ablend 12.25 bar is high, as for second 
component it was possible to introduce rapidly with small 
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[0135] 

21 fiOm L ^^B#MIC+|->^'J> 
«Sl::Si]»L£j£Lfc. 

c*Liw<fcy^r»sc©Mrttf»*j:< iookg 

R404A *»JS-r«Zt*<T?#fcp 
[0136] 

(it«MH 8) 

El 2(a)(b)lc«-r***fflt^*«E«!j 5 fcBI«lcL 
T\ fcf£Lffl*ia#©»Ail»*iei=L-C 100k 
g CD R404A S«JS"f 

5 tR|i:j|fliaiO*fl>HFC125/HFC143aS**l(9 
6kg)*»»*(t 21 WlcSAU 2felvt?HFC134 
a(4kg)$SALfco 

[0137] 

21 rtCDiSffi L ft«B»ttlC-9->^»J> 
LSS-T**Tflc|g«S« 5 *mW»IB*KLfc. 



[0138] 

(SMfiffl 6) 

Hl(a)(b)lcSi-rS*10*ffl^.25 deg Clcfc 
IMT.HFC32(50 HFC125(_50 & 

410AJ)£ 500kg §?i£^£o 



El l(a)(b)fl>S« 10 icfcl^T. Rtttt^TU*^ 
fc£«A*15 14 |C^I$$;h,fc£«<7>» 15- 

[0139] 

J»#fcLT»itmA<<fcy«t* HFC125(250kg) 
# 16. SSKff 13 JBLlSmAZb 14 £ii£E&LT 

SS*<* il ni=»AU*l^»^J«»i:L 
HFC32(250kg)£B4*l::LTi»ALfco 

HFC32 (DJ»A»Tttifi-ei*.»»**W©* 
^EA< HFC32 (D-tttlCifit^ffi*7FLfco 



electric power energy . 
[0135] 

sampling it designated liquid phase L inside canister main 
body 21 as timewise , when composition proportion of liquid 
phase is pursued due to [gasukuromatogurafii ], with 
approximately 1 hour it arrived in composition proportion of 
objective and stabilized. 

Because of this it was possible to produce R404A of 100 kg 
efficiently inside canister of portable type . 

[0136] 

(Comparative Example 8 ) 

Making use of canister which is shown in Figure 2 (a ) (b ) 
R404A oflOO kg is produced to similar to Working Example 
5, however with introduction sequence of blended 
components as opposite. 

First, HFC 125/HFC 143ablend (96 kg ) of same composition 
proportion as Working Example 5 was introduced into 
canister main body 21 making use of unshown gear pump , 
HFC134a (4 kg ) was introduced next. 

[0137] 

Until sampling it designates liquid phase L inside canister 
main body 21 as timewise ,when composition proportion of 
liquid phase is pursued due to [gasukuromatogurafii ], it 
arrives in composition proportion of objective and stabilizes 
lengthy was required from the Working Example 5. 

[0138] 

(Working Example 6 ) 

HFC32 (50 weight % ) and 2 -component system 
azeotrope-like mixed coolant where it consists of HFC 125 
(50 weight % ) (common name "R410A ") 500 kg is produced 
making use of canister 10 which is shown in Figure 1 (a ) (b ), 
in 25 deg C. 

In canister 10 of Figure 1 (a ) (b ), as for multiple pore 15* 
which was formed to inlet part 14 which is a disk shape 
porous article , entire opening area cross-sectional area of 
liquid transport tube 13 ismade equal. 

[0139] 

It introduced HFC32 (250 kg ) first, it introduced into canister 
main body 11 the HFC 125 (250 kg ) whose liquid ratio heavy 
is higher, via valve 16, liquid transport tube 13 and inlet part 
14 making use of unshown gear pump , as first component , as 
second component next, in sameway. 

With introduction end vicinity of HFC32 , value where the 
vapor pressure inside canister main body is close to that of 

TTTTOO'-* 
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11 l*!0>&tB L SfSftWI^^'J^ 

CttlCfelJ, ®im&< 500kg 05 R410A £§gi£-f 

[0140] 

(JfctMH 9) 



3?ffiS#l6 

&|EMftl=H l(a)(b)lC5S-re« 10 fc*=L 
;g£f£#CD>gAIIII?£i£I^T 500kg CD R410 

Ml::. H»Lftt^*TJK>^tffll'^T HFC32 
(250kg)£#tl*<* 11 l=*AU Jfct^-C HFC12 
5(250kg)^PI^I-L-C*ALfco 

^§&*<* 11 flcDjfcffi L *JS^WI=-9->^'J> 

w#*ia»Lt=tc:%. awfl>«iai«n=M 
fc. 

[0141] 

(HJfctfiJ 7) 

El 1(a). (b)lC5jiLfcfP**fflt x « 25 deg C l=*S 
t>"C, HFC32(23 BS%). HFC125(25 fifi%)& 
tfHFC134a(52 gg%)jb N £fc$ 3 jjWfrSMMfcaP 

sB*)ft«(af*rR407cj)* sookg ss^-r-So 

El 1(a). (b^lgmi-fc^T, H»tt**U*T?* 
&#ASfl 14 l=»«**ifc*»«>«lfl-«-tt. 
*<7>ttllBPiBa*<SI*« 13 CO03T®W«t^L<$ 
frClVb. 

[0142] 

§Dl:, 25 deg C iCfc^-Cm-^CD^tta 
= J$#CD 25 deg CI=fclt**»E*tt« 



HFC32 was shown. 

sampling it designated liquid phase L inside canister main 
body 1 1 as timewise , when composition proportion of liquid 
phase is pursued due to [gasukuromatogurafii ], with 
approximately 1 hour it arrived in composition proportion of 
objective and stabilized. 

Because of this, it was possible to produce R4 10A of 500 kg 
efficiently. 

[0140] 

(Comparative Example 9 ) 
Working Example 6 

R410A of 500 kg is produced with making use of canister 10 
whichis shown in same way in Figure 1 (a ) (b ), however 
with introduction sequence of blended components as 
opposite. 

First, it introduced HFC32 (250 kg ) into canister main body 
1 1 making use of the unshown gear pump , next it introduced 
HFC 125 (250 kg ) in same way. 

At time of this , vapor pressure difference of opposite being 
attached fromintroduction initial stage , because lengthy is 
required in introduction,electric power of pump was 
consumed more in comparison with Working Example 6. 

Until sampling it designates liquid phase L inside canister 
main body 1 1 as timewise ,when composition proportion of 
liquid phase is pursued due to [gasukuromatogurafii ], it 
arrives in composition proportion of objective and stabilizes 
lengthy was required incomparison with Working Example 6. 

[0141] 

(Working Example 7 ) 

HFC32 (23 weight % ), HFC 125 (25 weight % ) and 3 
-component system nonazeotropic mixed coolant where it 
consists of HFC134a (52 weight % ) (common name "R407C 
") 500 kg is produced Figure 1 (a ), making use of canister 
which is shown in (b ), in 25 deg C. 

Figure 1 (a ), in device of (b ), as for multiple pore 15* which 
wasformed to inlet part 14 which is a disk shape porous 
article , entire opening [ro ] surface area the cross-sectional 
area of liquid transport tube 13 is made equal. 

[0142] 

First, liquid ratio of first component heavy liquid ratio of 
second component heavycompared to selected combination 
which becomes large in 25 deg C. 

Next, first component and blend of second component and 
vapor pressure in 25 deg C of remaining third component 
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HFC134a (DWLVcMtf 1 206, HFC32 (DfektM 
A<0.961 HtM % ^fc^CDfiifl]^^ 69.3:30. 
7 <D : M-&WS<DB%.i±t> < 11.17bar T?fcy,C^X(4 
HFC125 <Dal§LE(13.77bar ^yfiUCtfrb. 
HFC134a(260kg)£m-j£*K HFC32(1 15kg)£ 
m-fiE^. XI/ HFC125(125kg)£mHj£#i:L 
Tig^U C(75II1J?-C# 16, jgjfttt 13 StfS 
ASP 14 £«SLTM*{* 11 F*il-SALfco 



[0143] 

|g-fi£^T'&-?>HFC134al*, H^UEtl^TJtf 
>?£ffll*2l5ft* 13 Stf^ASfl 14 ^aSUT 
11 F*)lc#AL7to 

*A»7B*i:U a© ASP 14 lifcffiL 4>l=*ofc. 

— fifctf HFC134a CDsiaEA < 6.65bar T'fc-g><D 
|C*tLTm-RE^HFC32(7)^aE*< 16.91bar 

ar fc, H5= J$#0> HFC125 CDH^ff 13.77bar 

tZo 

[0144] 

11 l ^^BtMic-y-^^u^ 

Z*llC<fctJ Wcfc< 500kg <D R407C *<«JftTf# 

fee 

[0145] 

(Usstfy 8) 

El 3 KiF-rWHSffll^ 25 deg C |CjSlvC*H 
FC125(44 HFC143a(52 M%)XtfHF 

C134a(4 3 f&ttJklt 

5^5I(a^rR404Aj)^ 500kg SUt-TSo 

m 3 ic^-r^s 30 ii. 31 cD^ep^m 

iiLTiUJft© 33 A£*U 33 <D 



were compared. 

liquid ratio of HFC134a heavy 1.206, liquid ratio of HFC32 
heavy withO.961, in addition weight proportion approximately 
69.3: 30.7 vapor pressure of blend being 11.17 bar , as for this 
vapor pressure of HFC 125 (13.77 bar ) from a lower thing, 
HFC134a (260 kg ) first component , HFC32 (1 15 kg ) 
itselected second component , and HFC 125 (125 kg ) it 
introduced into canister main body 1 1 with this order as third 
component , via valve 16, liquid transport tube 13 and inlet 
part 14. 

[0143] 

It introduced HFC 134a which is a first component , into 
canister main body 1 1 via liquid transport tube 13 and inlet 
part 14 making use of unshown gear pump . 

At time of introduction end, inlet part 14 was in liquid phase 
L. 

At time of introduction of second component and third 
component , vapor pressure of second component HFC32 
16.91 bar to be high vis-a-vis vapor pressure of first 
component HFC134a being 6.65 bar , in addition, because 
vapor pressure of these blend islower set than 1 1 . 17 bar and 
vapor pressure 13.77bar of HFC 125 of third component , 
Could introduce with only vapor pressure difference without 
using gear pump it waspossible conservation to do electric 
power energy . 

[0144] 

sampling it designated liquid phase L inside canister main 
body 1 1 as timewise , when composition proportion of liquid 
phase is pursued due to [gasukuromatogurafii ], with 
approximately 1 hour it arrived in composition proportion of 
objective and stabilized. 

Because of this it could produce R407C of 500 kg efficiently. 
[0145] 

(Working Example 8 ) 

HFC 125 (44 weight % ), HFC 143a (52 weight % ) and 3 
-component system nonazeotropic mixed coolant where it 
consists of HFC134a (4 weight % ) (common name "R404A 
") 500 kg is produced making use of canister which is 
shownin Figure 3 , in 25 deg C. 

As for canister 30 which is shown in Figure 3 , penetrating 
bottom of canister main body 3 1 , liquid transport tube 33 is 
inserted, canister main body inside edge end of this liquid 
transport tube 33 is connectedto inlet part 34 which is 
arranged in bottom vicinity . 



i^iS© 33 (D^§l^3ffi*(*. # 36 ^^LT@^ canister outside edge end of liquid transport tube 33, through 

, J.. ... A A** * » rwl--l-*»- . _ J.*- A-»- %_ I — ■ - -"■ * * * 
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[0146] 

fi^lc 25 deg C l=33t^-C*-BE»©5Stta 

3&<t(E=.Ba»fl>jiSJt«J:y*#<tt««a^*3** 
<d«s=be»©25 deg cicfcitaisauESifcte 

LTi„ 

HFC134a ©»JtS# 1206, HFC143a ©)*Jt 
fitf 0.931 T»*y, St=*0>Mtl'&* < 8> 7.1-9 
2 9 (DSdfcKDSfcSUE** 12.34bar "Cfey^tu 
| * HFC125 a>«ftE(13.77bar )J:y«l^Ct^ 
&, HFC134a(20kg)£*-JiMK HFC143a(260k 
g)^m-JS». HFC125(220kg)£fg^J&^ 
ll/CS^U Z©WC# 36, j&ft* 33 »tf 
jgASfl 34 *«SLT»»*i* 31 ni=«AL 

[0147] 

«j_ j£#T*fc& HFC134a l*H*Lfcl^7# 
36, 33 K-t/ISApfi 34 

«a^7b#i-> ^Asu 34 itmn l 

*fCU*fco 

MI-ffifflLfc3b<, HFC134a <D?*mJE 

#6.65bar T*fc*©l=ttLT*=J*#HFCU3a 
©as^Etf 12.61bar £*1*<DT?, 

Ztl&roft**©**^** 12.34bar <t, 
£ = HFC125©aMUEl3-77bar <feyj6 
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valve 36, is connected to unshown coolant component storage 
tank . 

inlet part 34 consists of disk shape porous article where 

interior makes cavity , the bottom surface is connected by 

liquid transport tube 33, top with multiple pore 35* aperture 

has made inside canister main body 3 1 . 

Entire opening area of this pore 35* cross-sectional area of 

liquid transport tube 33 is made equal. 

On one hand, branch tube 37 is pulled out from wall surface 

of top vicinity of canister main body 3 1 , liquid phase L inside 

canister main body 31 , sequential goes by way of the liquid 

circulation valve 38a, liquid circulation pump 39, and liquid 

circulation valve 38b and circulates to liquid transport tube 33 

it groans. 

[0146] 

First liquid ratio of first component heavy liquid ratio of 
second component heavycompared to selected combination 
which becomes large in 25 deg C. 

Next, first component and blend of second component and 
vapor pressure in 25 deg C of remaining third component 
were compared. 

liquid ratio of HFC134a heavy 1.206, liquid ratio of HFC 
143a heavy withO.931, in addition weight proportion 
approximately 7.1: 92.9 vapor pressure of blend being 12.34 
bar as for this vapor pressure of HFC 125 (13.77 bar ) from a 
lower thing, HFC134a (20 kg ) first component , HFC 143a 
(260 kg ) itselected second component , and HFC 125 (220 
kg ) it introduced into canister main body 31 with this order as 
third component , via valve 36, liquid transport tube 33 and 
inlet part 34. 

[0147] 

HFC134a which is a first component introduced into canister 
main body 3 1 via valve 36, liquid transport tube 33 and inlet 
part 34 making use of unshown gear pump . 
At time of introduction end, inlet part 34 was soaked in liquid 
phase L. 

gear pump was used for auxiliary at time of introduction of 
second component because vapor pressure of second 
component HFC 143a 12.61 bar is high, butvis-a-vis vapor 
pressure of first component HFC134a being 6.65 bar , it was 
possible tointroduce with small electric power energy . 
In addition, because vapor pressure of these blend is lower set 
than 12.34 bar and vapor pressure 13*77bar of HFC 125 of 
third component , as for third component couldintroduce with 
only vapor pressure difference without using gear pump , it 
was possible conservation to do electric power energy , as 
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[0148] 

SIC. ftM# 38a, a»!f*2/^39 fttf *flf 

ai# 38b ^si*<* 
31 ■*©$« l &»* 33 tacTflms* 

31 n«>m l $^b*wic^>^'j> 
fd^icsiauseSLfco 

ZftfwJ^A a^ct< 500kg (7) R404A A<Sg3£-£ 
[0149] 

ft#3SW©llt#3l 1 ©«JS**l-*-3T. Jfr« 

ja#©»dA<{ftas*u ^o»^l<i*. sa 



[0150] 

ffij 8 £i±3&#j u 2 7 tmzt&t. 

HFC32. HFC143a SI/ HFC125 ©S¥fr £ 
Jgliftfc 2 «©Jfr«flMM: HFC134a tfrtth 

»©««:«*<, s*rtic-r-eic»A»»©j^ 
«ja»©jSJtM«feyaiAfflSEica3L^T«<«i:« 

oivc. -t©^mi±A<, S*Wlc-r"Clc»A» 

*©a€t*©«ftE*y»Aa«ica3t^*< 



entirety . 
[0148] 

Furthermore, circulation system which consists of liquid 
circulation valve 38a, liquid circulation pump 39 and liquid 
circulation valve 38b operating, it circulated liquid phase L 
inside canister main body 3 1 , via liquid transport tube 33. 

sampling it designated liquid phase L inside canister main 
body 3 1 as timewise , when composition proportion of liquid 
phase is pursued due to [gasukuromatogurafii ], with 
approximately 30 min it arrived in composition proportion of 
objective and stabilized. 

Because of this, it could produce R404A of 500 kg efficiently. 
[0149] 

When above, Working Example l~Working Example 6 which 
is based on Claim 1 of this invention iscompared with 
Comparative Example l~Comparative Example 9, in order 
liquid ratio of coolant component which ittries to introduce 
introduction sequence of coolant component , heavy inside 
canister lowto become already from density of liquid phase of 
coolant component of theintroduction being completed in 
introduction temperature it selects, In order liquid ratio of 
coolant component which it tries to introduce heavy 
andalready for density difference of density of liquid phase of 
coolant component of theintroduction being completed to 
become 0.01 or more inside canister as it selects, introduces 
coolant component which is introduced from afterinto interior 
of liquid phase inside canister , with manufacturing method of 
the Claim 1 of relatively simple this invention that, mixture of 
coolant component is promoted, At same time in order vapor 
pressure of coolant component which preferably , ittries to 
introduce inside canister already than vapor pressure of the 
liquid phase of introduction being completed to become 
higher by factthat temperature condition is set, it understands 
that it can produce mixed coolant in economical and 
efficient . 

[0150] 

In addition, when Working Example 7~Working Example 8 
which is based on Claim 3 of this invention is compared with 
Comparative Example 1, 2 and Comparative Example 7, 
when especially, coolant component of 2 kinds which are 
chosen from group of HFC32 , HFC 143a and HFC 125 and it 
produces 3 -component system mixed coolant where it 
consists of HFC 13 4a , purting,concerning coolant component 
of 2 kinds which introduce introduction sequence of the 
coolant component , into initial stage , vapor pressure , to 
become high inside canister already from vapor pressure of 
blend of introduction being completed in introduction 
temperature in order liquid ratio of coolant component which 
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is*! a> 1*1 suics a-t zti^o Jt^M ismfc* 

o»*Wl::Stt 3 



[0102] 

<r> in j* t? s a -r -a * * © # » & « © & * 

I*. M0> HFC32 0i«hta*< 0.961 -c&y, # 
ICSAI** HFC125 OftJtSft* 1.190 t?fco 

"c, a*^»A-r*^a)jfttka<oi5o*<a 

1*. 

■£t- HFC32 <t HFC125 i<D;*B , &$ia>}£]£MA < 
1.069 "C*y, g^lC^A-T* HFC134a <D«tt 
M?b< 1.206 T*&i)<DT% :i(DJtdti&fr€>*A 



[0151] 

[^CDSSm] 

*^0J(7)li*3l l lc{It>S;l^tfr{SUDS!!i£:fr 
f§*»e<D$ttIi§Srti:tti:iA 

jff^<7>5fr&J$#<D5«JfcS£<©J£mM£ 0.01 HI 
±<tU ^o&A^igAL<fc ; 5.k-t<5>#S£fi£# 

'So 



£fc . <&5£<D HFC «JiE#**&«f * 3 f&ft%k 



it tries to introduce heavy, inside the canister way it becomes 
low, already in from liquid ratio heavy introduction 
temperature of the coolant component of introduction being 
completed to select, concerning the coolant component which 
at same time is introduced lastly, it selects, At same time it 
understands that with manufacturing method of Claim 3 of 
relatively simple this invention that it can produce this said 
3-component system mixed coolant in economical and 
efficient introduces coolant component , into interior of 
introduction beingcompleted liquid phase . 

[0102] 

Comparative Example 2 

As for density of canister internal liquid phase when it 
introduces with order ,liquid ratio heavy of initial HFC32 with 
0.961, liquid ratio heavy of HFC 125 which isintroduced next 
with 1 . 190, component which is introduced from after liquid 
ratio heavy is high. 

In addition because liquid ratio heavy of blend of HFC32 and 
the HFC 125 with 1.069, liquid ratio of HFC134a which is 
introduced lastly 1.206 is heavy, in case of this component 
which is introducedfrom after liquid ratio heavy is higher. 

Until this result, sampling it designates liquid phase L inside 
canister as timewise , when composition proportion of liquid 
phase is pursued due to [gasukuromatogurafii ], itarrives in 
composition proportion of objective and stabilizes 
Comparative Example 1 compared toalthough it was 
shortened, required lengthy in comparison with the Working 
Example 1. 

[0151] 

[Effects of the Invention ] 

In order liquid ratio of coolant component which it tries to 
introduce introduction sequence of coolant component , from 
after heavy inside canister low to become alreadyin from 
liquid ratio heavy introduction temperature of coolant 
component of introduction beingcompleted it selects 
manufacturing method of mixed coolant which relates to 
Claim 1 of this invention , liquid ratio of coolant component 
which it tries to introduce from after heavyand to designate 
liquid ratio heavy density difference of coolant component of 
theintroduction being completed as 0.01 or more already 
inside canister ,because coolant component which at same 
time it tries to introduce fromafter, it is something which is 
introduced into interior of liquid phase of introduction being 
completed coolant component , power churning not to need,or 
with little auxiliary churning, uniform mixing of coolant 
component can be achieved to short time efficiently. 

In addition, it selects manufacturing method which relates to 
Claim 3 of the this invention regarding 3 -component system 
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mixed coolant where it consists of specific HFC type coolant 
component , inorder where liquid ratio heavy becomes low 
introduction sequence to canister of2 component of initial 
stage , in introduction temperature , at same time in order 
tobecome higher than vapor pressure of blend of 2 component 
of initial stage , itselects vapor pressure of last 1 component , 
At same time because coolant component which it tries to 
introduce fromafter it is something which is introduced into 
interior of liquid phase of introduction being completed 
coolant component , power churning it does notneed, or with 
little auxiliary churning, can achieve uniform mixing of the 
coolant component to short time efficiently. 

[Brief Explanation of the Drawing (s )] 
[Figure 1 ] 

As for (a ) as for sectional view , (b ) which shows one 
example of canister in order to execute method of this 
invention oblique view . which shows the coolant component 
inlet part 
[Figure 2 ] 

As for (a ) as for sectional view , (b ) which shows other one 
example of the canister in order to execute method of this 
invention oblique view . which shows coolant component 
inlet part 
[Figure 3] 

sectional view . which shows furthermore other one example 
of canister inorder to execute method of this invention 

[Figure 4] 

sectional view . which shows one example of conventional 
canister which produces mixed coolant 

[Figure 5 ] 

sectional view . which shows other one example of 
conventional canister which produces the mixed coolant 

[Explanation of Symbols in Drawings ] 
10 

canister 
11 

canister main body 
12 

bottom 
13 

liquid transport tube 
14 
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inlet part 
15 

pore 
16 

valve 
20 

canister 
21 

canister main body 

22 

top 

23 

liquid transport tube 
24 

inlet part 

25 

pore 
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valve 
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canister 
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canister main body 
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liquid transport tube 
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inlet part 
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pore 
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valve 


37 


37 




branch tube 


38a 


38 a 




liquid circulation valve 
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Drawings 
[01] 



(a) v 




38 b 

liquid circulation valve 
39 

liquid circulation pump 
L 

liquid phase 
V 

gas phase 
[Figure 1 ] 



(b) 

15 




[Figure 2] 
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[@5] [Figure 5] 
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